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Pamosoemicar. men, as well as manu- 


facturers, will, no doubt, receive with ſatiſ- 
faction the following treatiſe on a new art of 
great importance to ſociety, and truly honour- 
able to philoſophical chemiſtry, It is unne- 
ceſſary to enlarge on the value of a proceſs, 


which has been eagerly and univerſally 


adopted as ſoon as ever it was known, and 
its principal difficulties removed. Neither 
will it require any argument to ſhew the 
advantage which practical men muſt receive 
from a detailed and very faithful account of 


proceſſes, conducted on a ſcale of ſufficient 


magnitude for commercial purpoſes. 
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vi ADVERTISEMENT. 


When we reflect on the ſtate of thoſe arts 
which are mentioned in the title page, and 
the numerous applications this new method is 
ſtill capable of, as well as the utility of teach- 

ing it to all who are in any reſpe& concerned 


in bleaching, it will ſcarcely be queſtioned, 
but that this elementary treatiſe muſt aer of 
En 5 988 benefit. abies 
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PRELIMINARY OBSERVATIONS, 


BY THE AUTHOR, 


| 


'Tnoven the illuſtrious Swediſh che- 
mifſt Scheele was the firſt who obſerved the 
property of the oxygenated muriatic acid, 
which was alſo a diſcovery of his own, of 


diſcharging vegetable colours, has acquired 


the ſtrongeſt claim to the gratitude of the 


public, it is equally true, that the celebrated 


French chemiſt Berthollet has eſtabliſhed an 


equal claim to the acknowledgments of the 
world, by his active and able exertions on an 


object of ſo much conſequence to the com- 


merce of the linen and cotton manufactures. . 


The different memoirs which he has pub- 
| liſhed on this ſubject, particularly that which 
is s inſerted | in the ſecond volume of the An- 
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nales de Chimie—the ſcientific application he 


has made of this acid to diſcolour the ſeve- 


ral vegetable ſubſtances which conſtitute the 
raw materials of manufaQures—the particu- 
lar developement, which the proſperity of 
thoſe manufactures led him to conſider as ne- 
ceſſary to excite emulation among ſpeculat- 
ors, ſoon afforded very promiſing reſults, 
as might naturally be expected from the 
publication of ſo uſeful a proceſs. Manu- 
facturers in all parts of the nation were in- 
duced to conſult chemical and philoſophical 
men, in order to obtain information reſpect- 
ing it: the happy conſequences which have 
rewarded their labours in this reſpect, are 


truly honourable to the zeal of the parties 
themſelves, and have added to the reputa- 


tion of their guide in this new department 


of reſearch. 


The knowledge which I had acquired re- 


ſpeQting the inconvenience and delay of the 


common 
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common proceſs of bleaching—the incalcula- 
ble advantages which I ſaw muſt attend the 
method propoſed by Berthollet—the new life 
which the manufaQtures of thread and piece- 
goods, and the commercial tranſactions de- 
pendent thereon, would certainly receive: 
theſe views, added to the defire of knowledge, 
and a with to contribute to the propagation 
of a diſcovery which promiſed an increaſe of 
our riches and our enjoyments, engaged me 
to verify the proceſs deſcribed in the Annales 
de Chimie. My intention was, in the firſt 
place, to make myſelf maſter of the proceſs, 
and then to propoſe, with confidence, this 
new method of bleaching to the manufac- 
turers, merchants, and bleachers, in my de- 
partment of inſpection, to whom this ſpecies 
of induſtry might prove advantageous, and to 
give them every information in my power. 
But I ſoon found that it would be in vain to 
deſcribe and * this method, which 
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would be in a ſhort time forgotten or confined 
to a few individuals, if it were not rendered 
more economical, leis dangerous, and more 
amply deſcribed with regard to the manipu- 
lations, or practical part, ſo as to be rendered 


_ eaſy and perfectly adapted to the comprehen- 


ſion even of workmen totally unacquainted 
with chemical operations. For I knew that 
maſters have ſeldom the time, or will take 


the trouble, to operate themſelves, but moſt 


commonly confide their work to men upon 


whom they can depend. I therefore took the 
utmoſt pains to render the diſcovery of 


bleaching with the oxygenated muriatic acid 


of general uſe. As I had the good fortune to 
be ſucceſsful in my trials, I ſhall endeavour 
in the following work to deſcribe the proceſſes, 
by the aſſiſtance of which I ſucceeded. 


I firſt give an account of the principal diffi- 
culties I experienced in operating, according to 
the 


PRELIMINARY OBSERVATIONS. Xi 


the directions in the memoir before-men- 
tioned ; difficulties which the author him- 
ſelf would not have failed to remove, if he 
had himſelf operated in the large way. 1 
then deſcribe the methods which I have 

thought proper to ſubſtitute, inſtead of ſeve- 
ral of thoſe which are there pointed out : and, 
laſtly, I deſcribe, with the greateſt preciſion 
and minuteneſs, the different operations 
which are indiſpenſably neceſſary to give 
linen, hempen, cotton and mixed goods, a 
perfect bleaching, equal in colour to the beſt 
which are met with in the market, and are 
known in France by the names of the white 
goods of Troyes, Rouen, Senlis, &c. 
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CHAPTER I. 


Ax Explanation of the Difficulties which attend the 
Method of Bleaching, deſcribed in the ſecond Volume 
of the Annales de Chimie, when practiſed by inexperi- 
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THE ART 
OF 
BLEACHING COTTONS, THREAD, & ec, 
BY 


THE OXYGENATED MURLATIC ACID, 


RENDERED OP MORE EASY AND GENERAL UsE *, 


CHAP. I. 


An Explanation of the Difficulties which attend the 
Method of Bleaching, deſcribed in the ſecond Volume 


of the Annales de Chimie, when practiſed by inex- 
perienced Operators. 


| x E of the firſt difficulties, in the operation 
illuſtrated by the plate annexed to the memoir 
in the Annals of Chemiſtry, is to obtain in the 

e 


lt was intended that this work ſhould have been publiſh. 


ell, in 1791, by the General Adminiſtration of Commerce 


(in France) ; but the ſuppreſſion of that board, in the courſe 
of the ſame year, prevented its appearance. Since that time, 
other circumſtance; have been unfavourable to the author's 
intention of publiſhing the reſults of his experiments on the 
new method of Bleaching. Note of the Author. 
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2 The Art of Bleaching 


departments ſuch furnaces as are there pre- 
ſcribed to be uſed. They can ſcarcely be had 
but by ſending to Paris, where they are made: 
and if it be even ſuppoſed that theſe furnaces 
might conveniently be made at a diſtance from 
the capital, they would ſtil] appear to be coſtly, 
ſuitable only to a ſingle matraſs, not calculated 
to ſhew the proceſs which takes place in the 


veſſel, ſubject to be heated too ſpecdily, and 


liable to render part of the lutes difficult to hold; 
laſtly, they do rot always ſecure the operation 
from the conſequences of an abſorption of 
the water of the tub into the intermediate veſ- 
ſe] (notwithſtanding the tube of ſafety), in ſuch 
caſes where the heat is not kept up and urged 
particularly towards the end of the diſtillation, 
or where any negligence has taken place in the 
agitation which is required for the ſpeedy ab- 
ſorption of the gas, or where the tubes of com- 
munication are too ſmall. 

2. The greateſt addreſs and precaution are 
required for the proper application of the re- 


curved tube, which on the one hand communi— 


A fhort table of ſynonimes is added at the end of this 
work, for the uſe of thoſe who may be unac. uainted with the 


new nomenclature.— P. D. C. 


The method of Bleaching, to which the preſent chapter 
bears reference, is deſcribed in my Chemical Dictionaiy, ait, 
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cates with the matraſs, and on the other with the 
intermediate veſſel. The ſlighteſt agitation, whe- 
ther in attending the lutes, ſupplying the fur- 
nace with coal, &c. is ſufficient to break this 
tube, and likewiſe that which communicates 
to the tub. The diſagreeable conſequences of 
ſuch an accident, when the apparatus is in a 
ſtate of activity, and the diſengagement of the 


gas muſt continue to take place, are too obvious 
to need deſcription. The ſame accident may 


happen whenever the tube is put in its place, 
or taken out to clear the matraſs. To this we 
may add, the diſengagement and frequent re— 
newal of ſo many ſtoppers of cork, which are 
corroded by the gas and the acid during their 
paſſage, and the adjuſtment of the lutes requir— 
ed to cover and defend them. The care and vi- 


gilance required to maintain the ſeveral lutes of 


the whole communication muſt be extreme. 
3. The pneumatic tub or veſſel having no 
cover, muſt ſuffer a large quantity of gas to 


eſcape during the courſe, and particularly to- 
wards the end of the operation, which is not 
only attended with loſs, but renders it impoſſible 


to remain for any length of time in the place of 

diſtillation, without being greatly and even in- 

ſufferably incommoded. 

4 It is not a ſlight taſk to conſtruct the ſides 
3 2 Or 
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or borders of the inverted veſſels in the pneu- 
matic tub, to retain and concentrate the gas 
in a proper manner. The memoir affords no 
explanation of the manner of conſtructing or 
adjuſting theſe parts, and, conſequently, leaves a 
degree of uncertainty, which expoſes ſuch ope- 
rators as may not be aware of the great import- 
ance of the perfect cloſure of theſe parts, to the 


probability of making very. conſiderable miſ- 


takes. 

5. The long ſucceſſion of lixiviations and im- 
merſions oreforibed in this memoir, which are in- 
diſpenſible according to that proceſs, is produc- 
tive of much loſs of time and inconvenience. 

6. The method of compoling the lutes, parti- 
cularly thoſe which are proper for this diſtillation, 
not being explained, any one who 1s not ac- 
quainted with the means of doing this, or can- 
not conveniently procure them, will be much 
embarraſſed, more particularly if his reſidence be 
in the country, where the practical chemiſts of 
the vicinity, if any, may cither be unprovided in 
this reſpect, or not diſpoſed to ſupply either the 
lute, or the inſtructions for making it. 

7. Laſtly, [have found, by my own experience, 
that, independent of the difficulties here enume- 
rated, the ſingle obſtacle of Keeping the lutes in 
a proper ſtate during the whole curſe of the 

diſtillation, 


Mn, 
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diſtillation, together with the no leſs eſſential 
requiſite of preventing the danger of immerſions, 
are quite ſufficient to repel the efforts of the 
moſt zealous and obſtinate in this kind of ope- 
ration. 

Such are the leading impediments to which 
every one, whether he be a practical chemiſt or 
not, will find himſelf expoſed in an attempt to 
follow in the large way the proceſs of bleaching 
deſcribed in the ſecond volume of the Annales 


de Chimie. It was, therefore, of eſſential con- 


ſequence to diminiſh, or rather to remove theſe 
difficulties, without which this important art 


might be conſidered as of no value to the public. 


It will be ſeen in the account of the methods 
I have employed, whether I have ſucceeded in 


rendering the application and practice of this 


new proceſs much more advantageous and prac- 
ticable, by perſons the leaſt acquainted with 
chemical manipulations, . 
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CHAF.: II. 


The Methods ſubſtiluted inſtead of theſe enumeraled in 
the foregoing Chapter. 


I SHALL, in the firſt place, deſcribe the fur- 
nace I have made uſe of, which I have endea- 
voured to render of the greateſt poſſible utility, 
without increaſing the expence of fuel. 

A fin.ple caſk of the proper height, or four 
pieces of wood framed together (ſee plate I, fig. 
1 and 2*), ſapport the furnace. The hearth 
is diſpoſed upon boards defended by tiles placed 
on a bed of clay. The walls or ſides are formed 
of bricks, likewiſe connected with clay. This 
furnace would be equally uſeful and ſolid, and 
perhaps lighter, if it were lined with plaiſter, 


like thoſe portable furnaces commonly uſed in 


Paris, which it conſiderably reſembles in its 
manner of ſupport. It is uſually double, and 
ouglit in fact to be ſo, when the operations are 
intended to be made on a ſcale of ſome extent ; 
and conſequently it is divided in the middle by 
a partition, At the front of the furnace above 


The deſcriptions of the plates, by literal reference, ar- 


found at the end of this work. N. 


there 


re 


E 
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there are two openings, which may be either 
round or ſquare, adapted each to receive a 
ſquare or cylindric capſule, with a ledge, and 
flat or rounded at bottom. Behind, and on the 


ſame level as the capſule, there is a vent or pipe 
which conveys the heat and vapour of the char- 


coal, which is burned in a chafing-diſh, or upon 
a portable grate, beneath, or round the capſules, 
into a kind of reſervoir, which being diſpoſed 
a few inches higher than the capſules, ſerves to 
place a long ſquare baſon of ſheet-iron with pro- 
jecting edges, which is kept filled with fea falt 
or muriate of ſoda to the height of an inch and 
a half, in order that it may be dried during the 
diſtillation. At the two oppoſite extremities are 
two ſmall apertures, which are opened or cloſed 
as may be found expedient for the paſſage of the 
heat or ſmoke, and therefore operate like re- 
giſters. In the empty ſpace, at the back part 
of the furnace, beneath the drying place, there 


is an opening in the fide, into which troughs or 


boxes of ſheet-iron are put, containing the mix- 
tures of muriate of ſoda, and manganeſe, ready 


. prepared before hand. In this place they are 


kept dry, and in readineſs to be poured into 

the veſſels, the evening before the diſtillation. 
The opening through which the chafing-diſh 
is introduced, which is likewiſe on the fide of 
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the furnace, is not quite ſo much raiſed as the 
bottoms of the capſules, which, though ſup- 
ported by their rims on a level with the top of 
the furnace, have nevertheleſs their bottoms 
placed on a ſmall bar (verguillon). This open- 
ing may be ſhut during the diſtillation by a plate 
of iron, or any regiſter whatever which does not 
permit the acceſs of air from without, except at 
its lower part. The furnace, it may be percetv- 
ed, is portable, and on that account can be 
placed in any part of the laboratory, as conve- 
nience or new arrangements may require. 

If, in order to anſwer any particular purpoſe, 
or without attending to expence, the preference 
ſhould be given to furnaces of baked earth, I 
would then adviſe the uſe of ſuch as have their 
chimnies on the ſide, without a dome. Many 


furnaces of this kind have lately been conſtructed 


at Paris, by Laftineur, rue Mazarine. Their 
upper part, which is flat, and on a level with 
the chimney, allows the placing of capſules ; 
and the chimney, which is at the front, renders 
it eaſy to take out the wood or charcoal which 


is put into a fire-place, provided with its ath- 


hole in the ſame manner as the other furnaces 
which have a dome. This furnace is round, 
portable, leſs coſtly, and appears to me to be, in 


other reſpects, much more convenient than that 


deſcribed 


Cottons, Toread, &c. 9 
deſcribed in the Annals: beſides which, they 


may be made of any required ſize. 

2. Inſtead of the matraſs, the intermediate 
veſſel, and the tubes which communicate from 
this laſt veſſel to the diſtilling and the pneu— 
matic apparatus, I have ſubſtituted a tubulated 
retort, to which I have adapted a recurved neck 
of glaſs or lead, the beak of which is placed and 
luted to a ſmall leaden ſupport in the form of a 
funnel ; and this laſt piece is adjuſted to the end 


of a tube, of the ſame metal, within the pneu— 


matic tub, whoſe iower extremity 1s bended to 
a right angle, and performs the office of the glaſs 
tube in the apparatus of Berthollet. This tube, 
as well as the additional neck of the retort, 
may likewife be made either of pottery. ſtone 
ware, or, which is ſtill better, of porcelain. 
Inſtead of the retort, and its neck of glaſs or 
lead, I have uſed, with no leſs but even with 
more advantage, a body or bottle tubulated at 
the ſhoulder. Above the neck of this body or 
veſſel is applied a pipe, which at the ſame time 


forms the communication and the interior tube. 


I ſhall hereafter ſhew the met thod of diſpoſing 


this . wa 


The pneumatic veſſel, to which I adjuſt a 
1 is divided into three parts by two falſe 
bottoms, fixed in the veſſel itſelf by means of 

| its 
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its conical figure, or upon a hoop, or maſſes of 
wood, fixed with pins. I ſhall alſo, in the pro- 
per place, give an account of the manher of 
fixing and diſpoling theſe falſe bottoms, as well 
as of other kinds of veſſels, not without their 
peculiar conveniences. 

4. I have conſiderably diminiſhed the lixivia- 


tions and immerſions. In the chapter which 


treats of theſe ſubjects, it will be ſeen in what 
manner I have proceeded in ſimplifying theſe 
important operations. 

5. I ſhall alſo deſcribe the method of compo- 
ſing two lutes, which I have found very uſeful ; 


one made with the cake of linſeed, and the other 


known in chemiſtry by the name of fat lute. 
The latter, though more expenſive and difficult 
to make, appears to me to deſerve the prefer- 
ence. 

6. By ſuppreſling the intermediate veſſel, and 
by the ſubſtitution of a retort or tubulated bot- 
tle inſtead of the matraſs, together with the re- 
curved neck or tubes of lead inſtead of the tubes 


of glaſs ; when once the connecting part is well 
luted, in the manner hereafter to be deſcribed, 


no further trouble or inconvenience follows from 
the lutes, becauſe there is but one to take care 
of, namely, that of the beak of the neck placed 
on the tube which paſſes into the pneumatic 

veliel. 
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veſſel. This lute being renewed, if thought fit, 
at each diſtillation, and a little attention being 
paid to apply it well, is never found to fail. The 
operator 1s, therefore, at liberty to employ his 
time in the Iixiviations and immerſions. It 
will hereafter be ſeen in what manner I have 
ſucceeded in removing the danger of theſe im- 
merſions. | 

In this early, ſtage of our deſcription, it is 
_ eaſy to perceive how much leſs troubleſome our 
apparatus muſt prove, than that to which we 
have referred in the firſt chapter. Nevertheleſs, 


as it is of conſequence that the inhabitants of 


the country, to whom my attention has been 

principally directed in this work, ſhould be in 
no reſpect expoſed to failure in the ſmalleſt par- 
ticular, I ſhall proceed to give the moſt minute 
accounts of the uſes and arrangement of the 
apparatus ; and, in the firſt place, I ſhall treat of 
the lutes. 
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CHAP. III. 


The Compoſition of T utes. 


FAT LUTE. 


To obſervations [ ſhall offer on this parti- 

cular Jute are partly extracted from Baume's 

Chemiſtry. I have thought it proper to add 

ſome uſeful obſervations for the ſake of begin- 

ners. Take any quantity of good grey or blue 

clay: I have always found fullers-certh /argile 

@ foul;n) excellent for the purpoſe. The clays of 

_ Gentilly and of Vanvres, near Paris, are likewiſe 

very good. The clay is to be dried in thin cakes, 

which may be ſpeedily done in an oven after 

the bread is drawn; the dried clay is to be 

pounded finely, and ſifted ; a certain quantity of 

this clay, together with a ſufficient doſe of boiled 

q linſeed oil, muſt then be beaten in an iron or 

bell-metal mortar for a long time, until the 

ſmalleſt lumps have diſappeared, and the whole 

maſs ſhall form a paſte, of an uniform colour, 

if rather ſolid and tenacious, but, nevertheleſs, not 
1 adhering to the hands: this is called fat lute. 

1 A large quantity of this lute may be prepared 

Wii beforehand, more eſpecially when the operations 

hi! are 


Wo 


— 
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are to be performed in the large way, and almoſt 


continually. That which has been made for a 
twelvemonth is more pliant and better, but it 


muſt be kept in a cellar, in a covered earthen 


pot. When it has become too dry to be 
handled, it may be ealily ſoftened, by firſt 
warming it, and afterwards beating it in the 
Iron mortar, with as much of the boiled linſeed 
oil as may be found neceſſary. 

The lute, which has ſerved for one diſtillation, 
may be uſed again, after the burned or decom- 
poſed parts have been ſeparated : theſe parts 
may be known by the white or yellowiſh colour, 
and the dry or brittle conſiſtence which the lute 
aſſumes at thofe places. Lute which is worked up 
again is fo far from being worſe, that it is more 
flexible and tenacious. In this manner, the old 
fat lute, or that which has already been uſed, 
may be advantageouſly mixed with new lute. 
It is particularly eſſential that the burned por- 


tions ſhould be rejected from this mixture ; if 
this be not done, the Jute will not dry as it 


ought, and, ſo far from being ſoft and flexible, it 
will be harſh, ſhort, and continently diſpoſed to 
give way, by ticking to the fingers. 

When the quantity to be mixed, or kneaded 
up again, is very ſmall, the trouble of beating it 
in the mortar may be avoided, becauſe the ope- 

ration 
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marked. that this lute cannot be too ſmooth. 
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ration is performed very well, by kneading. the 
matter with the hands. For this purpoſe, a 
portion of the lute already kneaded in the mor- 
tar, and foaked with oil, may be taken and 
rolled in the veſſel containing the pounded and 
ſifted earth ; the portion of earth which adheres 
may then be worked in; and, by a repetition of 
this manipulation, the mais will ſpeedily become 
enlarged, and muſt be ſtrongly compreſled, rolled 
out, and doubled again, until it is found that it 
poſſeſſes the requiſite ſoftneſs and tenacity, and 
does not crack when doubled. 

If it ſhould happen that the lute ſhould become 
too ſoft by exceſs of oil, and clay is not at hand 
to correct this fault, the maſs will ſoon acquire 
firmneſs by expoſing it to the open air upon 


parchment, or upon a plate. It muſt not be 


laid upon paper, becauſe it is very difficult to 
ſeparate this material entirely; and if any parti— 
cles ſhould remain, there would be reaſon to fear 
that, when incorporated in the mixture, they 
would either prevent the perfect adheſion of the 


Jute, or would allow the paſſage through that 


kind of void, or pore, which the fragments of 
It 1s, moreover, to be re- 


and uniform. It ought not to afford any per- 


ception of inequality when it is handled, or 


| kneaded, 
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kneaded, nor indicate the preſence of foreign 
ſubſtances, ſuch as ſand, ſtraw, earthy particles, 
&c. which are capable of preventing the inti- 
mate connection of 1ts parts. 

I ftrongly infilt on the perfection of this lute, 
becauſe it is the ſoul of diſtillation. 

Boiled linſeed oil is thus made: two pounds 
of common linſeed oil being put into a ſaucepan, 
or proper veſſel, of copper, iron, or pottery, add 
three ounces of red litharge, finely powdered and 
ſifted ; after ſtirring the whole well together, 
place the veſſel on the fire, heating it gradually, 
until the litharge is completely diſſolved. It is 
neceflary to ſtir the mixture very frequently 
with a wooden ſpatula, until the whole ſolution, 

which at firſt acquires a brick-duſt colour, 1s 
completed: it is then to be removed from the 
fire, and, when cold, transferred into a ſtone or 
earthen veſſel, and kept well corked. This is 
the boiled linſeed oil above directed to be uſed 
in making the fat Jute. . 

When this oil, which is blackiſh after boiling, 
is well made, it congeals in the veſſel as ſoon as 
it is cold. When it is required to be poured 
out, it may be rendered fluid by bringing it near 
the fire. To ſave the trouble of heating it, it 
may be poured, as ſoon as made, into a plate or 
ſhallow veſſel, or left in the veſſel uſed for boil- 
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ing it. It is ſeldom neceſſary to heat it for the 
mere purpoſe of mixture; the quantities re- 
quired for this purpoſe may be taken up with 
the fingers, or in any other manner. | 

It is proper to obſerve, that the veſſel in which 
the oil is boiled muſt be ſufficiently high, to 
afford a ſpace for the ſwelling of the fluid ; for, 
as ſoon as the heat begins to act, it will riſe 
and overflow the veſſel, if particular attention 
be not paid to it. As ſoon as this proceſs 
begins, the veſſel] muſt inſtantly be taken off 
the fire, and the mixture ſtrongly agitated by 
plunging the ſpatula in it, at the ſame time 
blowing ſtrongly at its ſurtace with the mouth ; 
by which means the ebullition will be checked. 
After this event has happened two or three 
times, it may with certainty be concluded, that 
the oil will be ſufficiently conſiſtent to form a 
good fat lute. By cooling, it immediately con- 
geals, as has been remarked, to the conſiſtence of 
plaiſter, of a black colour, inclining to brown. 

The lute made of linſeed oil cake is thus 


made: 


The cake is firſt to be broken and pounded 


in an iron or bell- metal mortar, and afterwards 


fifted through a filken fieve ; ſtarch is then to- 
be boiled up, to the conſiſtence of ſize or glue; 


a ſmall piece of this, being powdered with the 


flour 
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flour of the oil-cake, is to be worked in a plate, 
or with the hands ; more of the flour may then 
be added, and the kneading continued until the 
maſs is abſolutely without any lump, or in— 
equality, and its conſiſtence has become nearly 
the ſame as that of the fat lute ; after which it 
is to be kept in a plate, or covered wooden 
bowl, in the cellar, for uſe. The ſame care 
mult be taken with this, as with the fat lute, not 
to wrap it in paper, but in parchment, if thought 
neceſſary. 

This lute dries and hardens much on its outer 
ſurface, which remains uninjured at the place 
where it is applied; but it is decompoſed more 
ſpeedily than the fat lute, on account of its 
peculiar property to become hard and ſhrink 
with a ftrong heat. In this ſtate, in conſe- 
quence of the action. of acids, it aſſumes a yellow 
colour, and is then good for nothing : it muſt be 
renewed. 

A very good lute is likewiſe made with equal 

parts of the flour of almonds, of linſeed, and of 
| ſtarch, kneaded together. It muſt be under- 
ſtood, that the latter is to be boiled to the con- 
ſiſtence of ſtarch. 

To theſe different lutes we may add that 
which f is compoſed of lime and white of egg, 

c which 
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which has the property of acquiring a conſider. 


able degree of hardneſs. 

Among all theſe lutes, that to which I have 
conſtantly given the preference, and 1s always 
kept in ſight in the preſent work, 1s the fat lute. 
The lute of white of egg and lime, retained by 
a cloth and a bandage, may be advantageouſly 
uſed as a covering to the fat Jute *. 

The fat lutes adhere very much to the hands, 
during the kneading, or working ; but it is not 
difficult to waſh off the remains after the opera- 
tion: nothing more is neceſſary, than to uſe 


warm water and ſoap, or ſoap leys, after having 
previouſly wiped off the greater ood with blot. 


ting e 


* Faujas de St. Fond, in his Voyage en Ecoſſe, mention; 


the following lute, communicated to him by the celebrated 
Dr. Black, of Edinburgh. That chemiſt conſidered it as 


impermeable to every ſpecies of gas. 

This lute is compoſed ſimply of the paſte of almonds, in 
the {ſtate it poſſeſſes after extraction of the oil; it is ſoftened 
with a ſmall quantity of water, in which glue has been dif- 


ſolved: the glue may even be diſpenſed with, Note f the 
Author. 8 4 
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The Method of diſpeſing the ine BENS 4 

rillation. 


Ir has already been remarked, that our diſtil- 


lation may be performed either in a retort, or 2 
tubulated body or bottle. There can be no 


difficulty in properly placing theſe veſſels. The 


junction of the neck or tube, communicating 
with the pneumatic veſſel, is the only object 
which requires particular care. The manner 
of joining theſe two parts, by means of lute 
alone, will be explained below. 

As the uſe of the retort requires more atten- 
tion with regard to its form, and the applica- 


tion of the additional part, the following details 


will be of uſe to prevent accidents. 

When the retorts are new, and have not be- 
fore been luted to any additional part, it is ad- 
viſable either to rub a ſmall quantity of warmed 
wax on the parts where the lute is to be ap- 


plied, that is to ſay, the neck of the retort, as 


well as the correſpondent part of the addi- 

tional piece, or to ſuffer a ſmall quantity of 

W or paſte to dry upon thoſe parts; without 
0 2 this 
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this precaution the lute could not be eaſily ap- 
plied ; it would ſlide and roll upon the glaſs in- 
ftead of adhering. 

Care muſt afterwards be taken to fix round 
the neck of the retort a maſs of lute, ſomewhat 
greater than is ſuppoſed to be neceſſary to fill 
the additional part to the place where it is to 
be fixed, in order that by the forcing of that 

piece upon the neck of the retort, the lute may 
extend and apply itſelf more intimately. The 
fame attention muſt alſo be paid to the maſs of 
lute, which is required to ſecure the beak of 
the additional piece in its connection with the 
pneumatic apparatus. "Theſe obſervations are 
of more importance, in order that the two pieces 
may, by this compreſſion, be made to operate as 
if they formed one entire veſſel. 

To apply theſe lutes with eaſe and conveni- 
_ ence, the retort is to be held in one hand, in 
ſuch a manner as that its belly or lower part 
may not touch or reſt upon any thing whatever, 
becauſe the ſlighteſt blow upon this very thin 
part will break it. 

Before the utes are applied, care muſt be 
taken to introduce the neck of the retort into 
the additional piece, and mark with lute or wax 
upon the additional piece the place where the 
extremity of the retort touches it internally; 
and 
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and in like manner, on the retort itſelf, the place 


where the extremity of the additional piece 


touches its neck. By means of theſe marks it 
is eaſy to eſtimate the thickneſs of the maſſes 
of lute, by placing the two veſſels near each 
other in the reſpective poſitions they ought to 
have when fixed. Laſtly, they are united toge- 
ther by ſliding the recurved additional piece 
upon the neck of the retort, which is to be held 
firmly by its neck, reſting the hand on the 


ſurrounding part, if the retort is ſmall; or hold- 


ing it by the recurved part, if it be large, or the 


additional piece ſhould be too long and heavy. 


The greateſt attention muſt be paid not to turn 
the parts round, during this operation, more 
than is abſolutely neceſſary to bring them toge- 
ther; and if this can be done without any turn- 
ing at all, it will be ſtill better, as the lute will 
hold more effectually. The neck of the retort 
muſt be entered into the additional piece as far 


as it is capable of compreſſing the lute, or nearly 


to the marks made upon the pieces before they 


were put together. In this fituation the Jute, 
which 1 a maſs round the edge of the addi- 


tional piece, muſt be raiſed ſo as to cover both 
furfaces, after having firſt preſſed it as firmly 
as poſſible into the joint; ſmoothing it upon 
the two pieces, ſo as to prevent the ſmalleſt 
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 Tupplied with a thin coating of oil. 


retort, ſimply at the extremity of the neck of 


of that piece touches the retort, we might apply 
the lute upon the whole ſurface comprehended 
between thoſe parts. But I have found that it 
is ſufficient if theſe two parts be made ſecure. 
A retort luted in this manner forms one ſingle 
and entire body with its additional neck ; and 


opening or crack. It is adviſable after all to 
ſpread a thin coating of the boiled linſeed oil 
over the lute, which not only renders it ſmoother 
and more perfect, but by the denſity it acquires 
from evaporation it forms a kind of varniſh or 
pellicle, which ſupports the lute, and prevents 
the fiſſures which might be formed during the 
actual operation. Whenever in the courſe of the 
work the lute ſhould appear too dry, it muſt be 


While the lute is thus ſpread and applied on 
the external part of the additional piece and the 
neck of the retort, the compound apparatus is 
to be held by the additional piece only, and the 
retort left to be ſupported untouched in the air, 
by its inſertion at the neck only. 

Inſtead of luting the additional piece to the 


this laſt, and at the place where the wider part 


with very little care and attention, the lute will 
ſeldom or ever have occaſion to be renewed 
before one or two months” ſervice. 


The 


11 
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The tube on which the recurved additional 
piece reſts during the diſtillation, and through 
which the gas 1s introduced into the pneumatic 
tube, is, as I have remarked, entirely of lead. 
If it be not caſt, it ought to be carefully joined 
with ſtrong ſolder; and, for fear this laſt ſhould 
fail, it will be prudent to cover it with a coating 
of yellow wax, pitch, or melted pitch. 

At the beginning of my experiments, I made 
theſe tubes of the ſame ſize as thoſe of the ba- 
rometer ; I afterwards had them of eight or nine 
lines (3 inch Engliſh), and did not find that the 
diſtillation was leſs advantageous. The greater 
diameter even ſeemed to be preferable, becauſe 
the gas was tranſmitted with more facility, and 
the abſorption ſeemed to be more effectually op- 


poſed. 


That part of the tube (if ſoldered as before 


mentioned) which paſſes under the lower falſe 


bottom, ought to be carefully bended with a 
round corner, before it is coated with the wax 


or pitch; and in the bending it is ſafer to cauſe 
the ſoldered part to lie within the angle. It is 


likewiſe proper to ſtop the mouth of the- tube 
with paper, or a cork, during the time of wax- 
ing or tarring, in order to prevent any introduc- 
tion of thoſe ſubſtances into its cavity, taking 


care to withdraw this temporary ſtopper before 
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- the apparatus is applied to actual uſe. It is 
not abſolutely neceſſary to coat any other part 


of the tube, but that which is to be placed 
within the pneumatic apparatus, becauſe it is 
eaſy to ſtop any other part, out of which the 
gas might iſſue, with ſoft wax or lute. 

The extremity of this tube, in which the re— 
curved neck of the additional piece is to be in- 
ſerted, muſt have the form of a ſmall funnel, not 
only for the purpoſe of affording the moſt con. 
venient ſupport, and the more ready adaption 
to the various ſizes of thoſe necks, but alſo be- 
cauſe it more readily ſupports the only kind of 
lute which in this work we ſuppoſe to be uſed. 
This lute is never deranged, if care be taken to 
preſs it againſt the internal ſurfaces of this ſmall 
funnel, and of the glaſs or lead of the additional 


piece, ſo as to unite them as much as poſſible, 


it being always underſtood that the Jute is good, 
and poſſeſſes the properties before deſcribed in 
treating of that ſubſtance. 
J have remarked that the uſe of the retort 
with its additional neck might be diſpenſed 
with, by ſimply uſing a body or bottle with a 
neck (even a wine bottle may be uſed in cafe of 
neceſſity, provided its bottom be either very thin, 
or very gradually heated). In the orifice of the 
neck of theſe veſlels, is to be adapted a tube of 
lead, 
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lead, properly bended, and of a due ſize. This 
method is in fact very advantageous and econo- 
mical ; but care muſt be taken to join the tube, 
if it be of ſheet-lead, particularly in the parts 
below the bottle which are liable to become 
heated, a ſhort time before the end of the diſtil- 
lation; to join it, 1 ſay, without ſolder, by 
fuſing the two edges together. For in proceſs 
of time the ſolder, though ever ſo ſtrong, yet 
becauſe 1t contains tin, 1s liable to exceſſive cor- 
roſion by the oxygenated muriatic acid, which, 
notwithſtanding its heat, 1s not found to attack 
lead in any verceptiile degree. 

But it may, perhaps, be more convenient to 


caſt ſuch a tube at one heat, as well as the ad- 


ditional piece in the apparatus, with the retort; 
unleſs, indeed, it ſhould be practicable to have 
it made of ſtoneware or porcelain, the latter of 
which is the leaſt permeable to the gas. Or 
we might, with more advantage, make uſe of a 
thick tube of common glaſs, which might be 
eaſily bended in a charcoal fire, and might be 


adapted to the tubulated bottle, as well as the 
leaden tube. But the danger of its breaking, and 


the difficulty of procuring others in caſe of need, 
together with the expence, have led me to reject 
this, as well as the tubes of pottery or porcelain. 
In order that the tube adapted to the neck 
ee of 
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of the bottle may accurately fit, and prevent all 
eſcape of the oxygenated muriatic acid, it is de- 
fended by lute in ſuch a manner, that it ſhall 
not be thruſt into the neck of the bottle, with- 
out extruding a portion of that ſubſtance; and 
a border of luting muſt then be applied round 
the place of junction, whieh will effectually pre- 
vent the eſcape of any vapour which might iſſue 
through the firſt luting. Laſtly, the whole ſur- 
face of this external luting is to be ſmeared 
with boiled linſeed oil; after which the diſtil- 
latory apparatus may be conſidered as perfectly 
ſecure. 

If a tube of glass be uſed, it may be ſo adapt- 
ed by grinding with emery as to fit the neck of 
the glaſs body, and require no luting. The 
ſame night be done with a tube of porcelain, if 
the material were ſufficiently fine. 

With regard to the other neck which I have 
recommended, as well in the bottle as in the 
retort, it ſerves not only to introduce the mate- 
rials when the leaden tube is previouſly luted in, 
but likewiſe to admit the external air, if by 
chance an abſorption ſhould be perceived to 
take place; that is to ſay, if the water, by a 
diminution of the heat, which leaves a kind of 
vacuum, ſhould rife from the pneumatic appa- 
ratus into the body: though even in this caſe 

there 
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there would be no reaſon to fear its breaking, 
notwithſtanding its being conſiderably heated, 
as at the end of the operation. I have expreſsly 
made the trial ſeveral times, and always with- 
out any accident, The fluid becomes gradually 
heated in its paſſage along the ſides of the tube 
or neck of the diſtilling apparatus, before it 
enters and mixes with the matter in the body 
itfelf; and again, if the tubulated bottle and 
tube be made uſe of, the water riſing through 
the latter and falling in the middle of that con- 
tained in the veſſel, cannot directly touch the 
ſides before it becomes mixed. But, at all events, 
if the ſmalleſt abſorption be feared, it will be 
ſufficient to raiſe the ſtopper and return it to its 
place the inſtant after the introduction of the at- 
moſpheric air. Inſtead of a glaſs ſtopper, a cork 
may be uſed, which muſt be carefully luted 
round the neck, if there be any reaſon to think 
that the vapour ſhould find its way through, in 
conſequence of the neck being not perfectly 
round. ER, 
With regard to the pneumatic veſſel, the fol- 
lowing is the method of placing and fixing the 
falſe bottoms. (See plate I. and II. and plate 
IX. figs. 1, 2, 3, 4, 5, and 6.) ab; 

A common wooden hoop is plained flat on 
the ſide which is to bear the falſe bottom, and 

fixed 
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fixed within the caſk with pegs which do not 
paſs quite through the ſtaves. . The falſe bot- 
tom, ſecured together by two dove-tails, is plac- 
ed upon this hoop, and fixed there by ſimilar 
pegs, which penetrate part of the bottom it- 
ſelf, and by that means prevent it from either 
riſing or turning. The cavities between the 
falſe bottom and the ſides are then to be cloſed 
round with caulker's ſtuff (rai ſec), or melted 
pitch. It muſt be remembered, that the verti- 
cal axis with its croſs arms is to be placed be- 
neath each falſe bottom. The arms are fixed in 
a mortice by means of two pins, which prevent 
them from vibrating or getting looſe. The 
leaden pipe in which the extremity of the addi- 
tional neck 1s to be inſerted, is not to be put 
into its place till the firſt falſe bottom is immove- 
ably fixed. A notch is ſuppoſed to have been 
cut in this bottom to admit the tube; and when 
it is duly placed, the vacant ſpace is to be made 
good, firſt with tow and then with melted 
pitch. = 8 
Inſtead of the wooden hoop, which affords a 
ſolid ſupport for the falſe bottom, it may anſwer 
the purpoſe very well, if cleats or blocks of 
wood, three inches thick, be pinned on, at dif- 
ferent parts of the circumference ; or, which is 
ſtill better, if the trouble be taken to fit the 
falſe 
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falſe bottom ſo well, that it may bear fimply 
upon the inclination of the ſtaves, which natu- 


rally oppoſe its deſcent. This method would 


certainly be the quickeſt, and is not very dif- 
ficult to be dons. | 

When the falſe bottom 1s thus fixed, it muſt 
be retained in its place by pins placed at certain 
diſtances, and afterwards made tight by caulk- 
ing. 

In order that the tube may not be expoſed to 
vary in its poſition, a mark muſt be made on 
the edge of the funnel which terminates one of 
its extremities, by which it is eaſy to aſcertain 


the poſition of the bended part below, and place 


the ſame in the moſt favourable ſituation. It 
will be convenient to fix the pipe in this pro- 


per ſituation, by means of two pegs, which 


muſt be drawn out previous to the laſt fixing of 
the falſe bottoms. 

When the firſt or loweſt falſe bottom is ſe- 
cured in its place, the ſecond arm of the agita- 
tor is to be faſtened to the axis, and the other 
falſe bottom is to be placed and made faſt in tlie 
fame manner as the firſt. 

It is particularly neceſſary t to place theſe two 
partitions in ſuch a manner, as that the holes of 
communication may not be in the ſame vertical | 
line, but as far as poſſible from each other, that 

is 


30 The Art of Bleaching 


is to ſay, diametrically oppoſite. This diſpofi- 
tion is neceſſary in order that the gas may have 
time to concentrate in one part, before it eſ- 
capes to the other. For the ſame reaſon, it is 
proper to direct the lower opening of the leaden 
tube to that extremity of the diameter which is 
oppoſite the pipe of communication from the 
firſt to the ſecond bottom, in taſe one diftilling 
veſſel only is uſed. If two or more communi- 
cate with each pneumatic apparatus, the open- 
ings of the tubes muſt be reſpeCtively diſpoſed 
at equal diſtances, as far as poſſible from each 
other, and from the opening in the falſe bottom 
next above them. & 

If inſtead of falſe bottoms the preference 
| ſhould be given to inverted tubs (cavertes), the 
following method may be uſed to make the rims 
or ſides, and to fix them immoveably. {Ye 
plate IX. fig. 1, 2, 3, 4, 5, and'6,) © | 

The rim may be made in two ways ; either 
by ſhort ſtaves, fixed with wooden hoops as 
uſual, ſcarfed or hooked together at their two 
extremities, or elſe, by ſimply fixing a broad 
wooden rim, like that of a fieve, round the bot- 
tom of this inverted veſſel, by means of forall 
wooden pins with heads. 

Both theſe methods are good. The ſecond 
has the advantage of taking leſs room and being 


cheaper. 
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cheaper. If this method be uſed, the points 
of the pins muſt be made a little thicker than 


the ſtem, in order that they may be leſs diſpoſed 


to draw out of the holes bored in the bottom. 
With regard to the joining of the two ends of 
this kind of broad hoop, it may be effected very 
firmly by ſewing them together with a flat ſtrip 
of oſier, as is done in the better ſort of chip 
boxes, or it may be very well managed by 
means of two pins with heads, which may be 


driven through the overlapping part, and ſe- 


cured at the other ſide by driving a ſmall wedge 
into the tail of each pin. With regard to the 
empty ſpaces or openings which may be be- 
tween the rim and its bottom, they muſt be 
ſtopped with glaziers' putty (maſtic du vitrier), 
which may be ſmoothed with oil. This putty 
is of excellent ſervice when the muriatic acid is 
uſed without potaſh ; but it is ſoon deſtroyed if 
potaſh be put into the pneumatic veſſel. In 
this caſe the internal part of the places of junc- 
tion muſt be pitched or caulked, as has been 
already ſhewn, 

The method of making theſe inverted veſſels 
with ſtaves and hoops, has the advantage of 
being cloſe, and not benen any Putddeanet 
caulking. 

Laſtly, inſtead of theſe inverted veſſels, the 


operation 
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operation may be performed metely by flat 
boards without rims, provided, however, that 
the upper board be ſome inches broader on 
every ſide than the lower, in order that the bub- 
bles of gas may be forced in their aſcent to 
ſtrike each board in ſucceſſion, and remain for a 
ſhort time in contact with it. The eſſential 
circumſtance in this arrangement will be to 
keep the upper part of the veſſel well cloſed, 
which is to be defended at the hole which ad- 
mits the axis of the agitator by a central tube 
to retain the gas ; and the partial eſcape which 
might take place between that axis and the 
covering, muſt be more effectually prevented by 
a cloth ſoaked in alkaline lees. This method, 
beſides its convenience, requires leſs care in fix- 
ing, but it renders it neceſſary to work the agi- 
tator more frequently, in order to haſten the 
abſorption of the gas in the water. I have de- 
termined to relate all the methods which I have 


ſucceſsfully practiſed, in order that thoſe who 
may undertake any work of this nature, may 


determine for themſelves, not only with regard 
to general motives of preference, but likewiſe 
the facility with which their own fituation or 


circumſtances may enable them to carry the 


ſame into execution, 
The next object is to fix theſe inverted veſſels 
in 


in 
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in the pneumatic apparatus. This is a very 
ſimple operation, and conſiſts merely in fixing 
pieces of wood or brackets, three inches in 
length, under each of the two bars which con- 
nect the pieces of the bottoms of the inverted 
veſſels together. The bracket pieces are faſten- 
ed to the fide of the veſſel with oak pegs, and 
the croſs-bars which reſt upon them are ſecured 
by pins of the ſame material driven above them 
and on each fide, in ſuch a manner that the 
central perforation is in its true place, and the 


whole is incapable of being removed or diſ- 


turbed. | | : 

In this operation, as I have already recom- 
mended with regard to the falſe bottoms, it is 
adviſable to place the revolving axis in its pro- 
per ſituation, in order to aſcertain that it is not 


| likely to be impeded in its action. It is beſt, 
indeed, to avoid fixing either the two inverted 


veſſels or the two falſe bottoms, if theſe be uſed, 
until the clear moyement of the agitator has 
been aſcertained ; without which precaution, 
there might probably be occaſion to diſplace 
them, either in whole, or in part, to remove 
the impediments which might prevent the free 


motion of the parts. 


From the deſcription I have here given, it 
may be ſeen that my pneumatic veſſels have 
D only 
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only two falſe bottoms or inverted veſſels. ] 
think it adviſable not to uſe more, becauſe ! 
have remarked that three cf theſe veſſels requir- 
ing a greater depth, the diſtillation became 
much more laborious, particularly when I made 
uſe of the intermediate apparatus. 1. The lutes 
did not ſo well refiſt the preſſure of the vapour. 
2. It was not diſengaged with the ſame ſpeed, 
and conſequently the operation was more tedi— 
ous. It is better, therefore, to uſe ſhallower 
veſſels, and enlarge their dimenſions in the dia- 
metral direction, as I have conſtantly found. 
The proportions which have appeared to me to 
be advantageous for a ſmall common workſhop, 
are 1 4 foot in height, 22 inches in diameter be- 
low, and 36 inches diameter above, all infide 
meaſure. . 

With regard to the kind of wood for con— 
ſtructing the veſſels, it has appeared to me to be 
almoſt a matter of indifference. I uſed fir, oak, 
and cheſtnut, without obſerving that either the 
one or the other were productive of any incon- 
venience to the quality or clearneſs of the liquor, 
unleſs that, at the firſt or ſecond diſtillation, the 
degree of force was a little altered, by ſoaking 
into the wood. That kind of wood may, there- 
fore, be uſed which can the moſt readily be pro- 
_ cured. I muſt, however, obſerve, that the large 
caſks 
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caſks in which oil is brought from Languedoc, 
which are moſtly made of cheſtnut- tree, are very 
convenient when cut in two to form the pneu- 
matic veſſels. They have even an advantage 
over the oak and fir caſks, becauſe they are 
_ cloſer in the joints, better hooped with iron 
and wooden hoops, and impregnated with the 
oil, in conſequence of which they are not ſub- 
ject to become dry, how long ſoever they may 
be out of uſe, provided they are kept in a cloſe 
place; whereas the tubs of fir wood require to 
be alinoſt conſtantly filled with water. Oak 
does not contract fo ſoon as fir. 
It muſt alſo be obſerved that the white deal 
muſt not be uſed, becauſe it tranſmits water like 
a ſponge. The yellow deal is to be preferred, 
becauſe it undergoes leſs alteration from the 
fluid, no doubt on account of the reſin it con- 
tains. But if the uſe of the white deal, or 
any other ſpongy wood cannot be avoided, it 
will be proper to paint the veſſel within and 
without with one or two good coatings of white 
lead. I have had the great ſatisfaction to ob- 
ſerve, that this treatment not only prevents the 
water from paſling through, but likewiſe that 
the oxygenated muriatic acid does not attack 
this colour, or if it does attack it, a long courſe 
of time muſt be required for that purpoſe. 
2 2 "£515 =. {glee 
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Melted pitch or tar likewiſe afford a good de- 
fence for ſuch wooden materials as have this de- 
fect. A mixture of yellow wax and refin is 
| likewiſe of excellent ſervice as a coating for the 
whole internal ſurface of the pneumatic veſſel, 
including the inverted veſſels and the agitator. 
Beſides the falſe bottoms, or inverted veſſels 
we have deſcribed, each apparatus muſt likewiſe 
have its cover chamfered, to fit the circumfer- 
ence, with apertures to admit the tubes and the | 
central axis; together with two others, namely, 
one of conſiderable ſize, to receive a funnel 
through which water is poured as occaſion re- 
quires, and the other ſmaller, to be opened on 
ſuch occaſions, in order that the air may eſcape. 
The cover being nailed, or rather faſtened with 
wooden pins, in its place, is afterwards ſecured 
by glueing lips of paper over the line where it 
is applied to the veſſel. 
Inſtead of the wooden pneumatic veſſel, it 
might be more advantageous to uſe ſimilar 
veſſels of grit-ſtone (gres), rolled or caſt- lead, or 
cement of loriot “. Manufacturers muſt form 
an 


* The author does not appear to ſpeak from experience in 
this place. It is not probable that any manufacturer would 
be tempted to ihcur the expence of ſtone veſſels; but it is 
nevertheleſs proper to remark, that every ſtone which could 
with 
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an eſtimate of the advantages to be derived 
from the expences they incur. If leaden veſ- 
ſels be uſed, it will be proper to defend the 
ſoldered places with one or more coats of white 
lead, or putty, or reſin, or pitch mixed with 
bees-wax. I have tried theſe preſervatives 
againſt the deſtruction of the ſolder, and found 
them anſwer very well. 

As it is uſeful to poſſeſs a knowledge of the 

height and quantity of water contained in the 
tub, there is a tube of glaſs fixed againſt its 
outer ſide, the lower end of which is bended 
and enters the veſſel about five or ſix inches 
from its bottom. This part, into which the 
tube is ſtuck by firm preſſure, is to be previouſly 
defended by lute, which is afterwards trimmed 
and laid ſmooth upon the ſides of the tube and 
the veſſel. 

Laſtly, as it is eſſentially neceſſary to aſcer- 
tain, from time to time, the ſtrength of the 
liquor, and to draw it off upon occaſion, I have 
uſefully availed myſelf of a braſs cock, covered 

with ſeveral coatings of white lead for this pur- 


with facility be wrought, contains lime or clay, or both; the 
former of which would no doubt be ſpeedily corroded by the 
liquor, on which it would alſo have a pernicious effect. It 
js not likely that clay would be more durable. So that on the 
whole there is no temptation to uſe, and many reaſons to reje tz 
the earths, —T. 
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poſe. By means of this cock, it is eaſy to draw 
of ary ſmall quantity of the fluid at pleaſure. 
It has likewife the advantage of readily filling 
the narrow-mouthed {tone- ware, or glaſs veſſels, 
in which the liquor may be kept when there 
may be any to ſpare, or in cafe it is thought fit 
to preſerve a quantity always in readineſs, _ 
When it is required to draw off the acidulated 
water with ſpeed and in abundance, 1t 1s con- 
venient to uſe one or more wooden tubes or 
ſpigots, which may be opened ſeparately, or all 
at once, into appropriate veſſels. But it is moſt 
convenient that they ſhould have ſtoppers of 
cork only, becauſe thoſe of wood, though covered 
with tow, are very apt to burſt the wooden tubes 
by their ſwelling ; betides which they very ſel— 
dom fit with accuracy, unleſs turned with ex- 
traordinary care. 
With regard to the intermediate veſſels men- 
tioned in the Annales de Chimie, in caſe the 
operator is determined to uſe them, it is proper 
to avoid uſing ſtoppers of cork to cloſe the 
orifices, and ſupport the tubes at the ſame time. 
For this ſubſtance being very ſpeedily acted 
upon by the corroſive gas, expoſes the lutes 
and cloſures to frequent derangement, as wel! 
as the tubes which paſs through them. At the 
beginning of my operations, I ſupplied the place 
—_ of. 
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of theſe ſtoppers as follows, when the necks 


were of a larger diameter than the tubes. I 
made ſtoppers of glaſs, with flanches on the 


ſides. Theſe were ground with emery upon 
the necks themſelves, and they were perforated 


quite through with a hole, no larger than was 
proper to admit the paſſage of a glaſs or leaden 
tube. This tube was coated with Jute of ſuf- 


ficient thickneſs, that it could not paſs through 


the hole without forming a protuberant piece, 
which I preſſed and ſmoothed againit the tube 
as well as the orifice. Or if the ſtoppers of 
cork ſhould, nevertheleſs, from convenience be 
choſen, the necks may be covered with lute, 
and the ſtoppers forced in. In caſe the interval 
be ſmall, the parts may be heated a little, co- 
vered with virgin-wax, and then forced into the 
neck, and the ſmall vacuities which may re- 
main may be filled up with the ſame wax, 
melted and poured out of a ſpoon. Inſtead of 
lute, yellow wax may alſo be uſed to fix the 
tube of ſafety ; and the ſame operation may be 
performed with regard to the glaſs or leaden 
tube, which communicates from the tub to the 
intermediate veſſel. Stoppers and tubes luted 
in this manner, are, in ſome meaſure, fixed for 
ever; for when the wax is once hardened, they 


are in no further danger. 
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If the operator be fo ſituated, that he can 
order the intermediate veſſels of whatever 
form he chuſes, it will be adviſable to have 
the orifices of no greater diameter than juſt 
to ſuffer the tubes to paſs through. No other 
defence will then be neceſſary, than that they 
ſhould be covered with lute at the time of 
placing them, which will render them ſuf— 
ficiently firm. The rim, or border of theſe ori- 
fices, ought likewiſe to be large enough to ſup- 
port the maſs of lute which it is proper to ap- 
ply round the tube. 
It may not, perhaps, be impoſſible, that ſkil- 
ful workmen, of which there are many at the 
glaſs houſes, ſhould execute tubulated retorts 
with a recurved neck, in the form of an adopter, 
Such veſſels would be particularly convenient. 
The tubulated bottles exhibited in fig. 1 and 2, 
plate IX, may be ſubſtituted inſtead of retorts, 
with the greateſt advantage. In my lateſt ope- 
rations on bleaching, I have always preferred 
them, becauſe more convenient, leſs coſtly, and 
leſs ſubject to accidents. 

As it is of utility to know the method of 
grinding the ſtoppers here deſcribed, as well as 
thoſe of the tubulated retorts or bottles which 
may be wanted, becauſe the ſtoppers are uſually 
ſold in the original rough ſtate, at ſuch works as 
arq 
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are not in the vicinity of glaſs grinders, and con- 
ſequently cannot be uſed in the works we have 
deſcribed, I ſhall point out the method I have 
made uſe of. The tool which I have conſtructed 
for this purpoſe, plate II, fig. 1, conſiſts merely 
in a kind of vice or clams, in which the nob of 
the ſtopper may be fixed, and of which the 
handle being inſerted in the centre of a brace, 
receives and communicates the rotatory motion 
impreſſed upon this laſt by the hand. | 
As the orifices, neither of retorts, bottles, 
Nc. nor of their ſtoppers, are accurately round, 
it is neceſſary, in order to reduce the firſt irre- 
gularities, that a kind of ſtopper made of iron 
ſhould be uſed in the firſt place before the ſtop- 
per itſelf. Common ſand-ſtone, powdered and 
ſifted, may be uſed in the firſt place, and after- 
wards fine ſand which has been ſifted through a 
cloſer fieve ; or otherwiſe the ſand may be uſed 
firſt, and when the whole internal face of the 
neck has loſt its poliſh, it muſt be ground a 
ſhort time with fine fifted or waſhed emery. 
If ſand or grit-ſtone cannot eaſily be procured, 
emery of different degrees of fineneſs may be 
made uſe of. Care muſt be taken to wet the 
| ſtopper from time to time before it is covered 
with ſand, or to drop it fiom a ſpoon with one 
hand, between the ſtopper and the neck, while 
| the 
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the other is employed in turning the brace. It 
is likewiſe neceſſary to wet the ſtopper when 
the grinding matter 1s too paſty, or the rotation 
takes place by ſtarts. If this be not attended 
to, there will be great danger of breakin 5 either 
the ſtopper or the tube. | x? 

This methad of grinding is ex peditious enough. 5 
A quarter of an hour, or half an hour at moſt, 
is ſufficient for each ſtopper ; but if greater ex- 
pedition be required, it will be neceſſary that 
two perſons ſhould apply to the work, one to 
turn, while the other applies the grinding mA 
terials and water, 


CHAP. 
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; CHAP, V. 


Preparation of the Materials, 


Tus knowledge of diſpoſing the diſtilling 
apparatus to the greateſt advantage, is not the 
only point in which thoſe who are deſirous of 
practiſing this new method of bleaching with 
the oxygenated muriatic acid, ſhould be in- 
ſtructed. It is very eſſential to prepare the ma- 
terials for producing this acid, which are, as is 
well known, the muriate of ſoda, manganeſe, 
and the ſulphuric acid, or ſimply the muriatic 
acid and manganeſe. But this laſt mixture 1s 
leſs convenient to be obtained, and is likely to 
prove expenſive, if the manufactory be not ſo 
ſituated as to obtain the acid at a low price. 
I ſhall therefore ſpeak at length of the firſt mix- 
ture only, and ſhall ſimply obſerve, with reſpect 
to the ſecond, that there is no riſk when it is 
uſed of breaking the diſtilling veſſels by the 
drying, and the incruſtation of the materials; 
and alſo that the vapour of the muriatic acid, 
when poured out, is particularly offenſive and 
injurious to reſpiration. It is likewiſe leſs eaſy 
to procure the muriatic than the ſulphuric acid, 

. becauſe 
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becauſe the fabrication of this laſt in France 
is more widely eſtabliſhed. 
The proportions of the mixture of muriatic 
acid and manganeſe, which I found to anſwer 
very well, are five ounces and a | half or ſix 
.ounces of cryſtalliſed manganeſe to one pound 
of the acid; that is to Tay, about two pounds 
and a half of manganeſe for ſeven pounds of 
the muriatic acid at 25% This is the propor- 
tion ſuitabſe to the , pneumatic veſſel, of which 
the capacity has been already deſcribed. 
The grey muriate of ſoda * dried on an iron 
plate, in the part of the furnace defcribed in a 
preceding chapter, and ſtirred from time to time 
till it appears white, is to be pounded and ſifted 
through a ſieve of moderate fineneſs. It is eſſential 
that this ſhould be done, in order that it may mix 
more intimately with the manganeſe, without 
which the ſulphuric acid could not decompoſe 
it with the ſame facility, and a leſs quantity of 
gas would be produced. The diſtilling veſſel 
being like wiſe ſtrongly heated towards the end 
of the diſtillation, there would be reaſon to fear 
11 10 the coarſe ſalt ens 1 fall more aan to 


*The regulations of the ſalt duties in „ Great Britain are 
ſuch, if I miſtake not, as prevent this coarſe ſalt from being 
uſed 1 in Gr eat Britain. T. 


the 
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the bottom than the manganeſe, and form a 
cruſt which would endanger its breaking. 
The obſervations here made with regard-to the 
grey muriate of ſoda, are equally applicable to 
the white muriate. TINS 
The manganeſe muſt alſo be pounded very 
fine, and ſifted through the ſame ſieve as the mu- 
riate, The good quality of this mineral ſub-, 
ſtance is known from its cryſtallization, in 
fine brilliant needles ſlightly adherent to each 
other. Not that it is to be ſuppoſed that the 
other kinds may not produce as much oxygen, 
but the cryſtallized ſpecimens are to be preferred. 
For it is more eaſily pounded, is uſually more 
pure, and leſs difficult to be cleared of quartz, 
ſpar, &c. and likewiſe, from its cryſtallization, it 
preſents a larger ſurface to the action of the 
acid. . i, 
The white muriate of ſoda has not appeared to 
me to be preferable to the grey. It is true that it 
contains leſs impurity, but it likewiſe contains 
an equal quantity of water, and is dearer. The 
grey muriate of ſoda, on the contrary, beſides its 
being much cheaper, contains a certain quan- 
tity of muriate with an earthy baſis, which let- 
ting go its acid at a certain heat, ſuch as takes 
place towards the end of the diſtillation, permits 
. a 
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the operator to uſe a leſs quantity of ſulphuric 
acid to decompoſe the muriate of ſoda. 

The ſulphuric acid, if it be purchaſed in the 
rectified ſtate, ought to mark at leaft 60® below 
Zero, on the Areometer for ſalts and acids of 
Moſſy, which is the inſtrument I ſhall always 
refer to in the courſe of this memoir *. As it is 
neceſſary to dilute the acid with its own weight 
of water, which then cauſes it to mark about 38 
or 409, it would be much better either to make 
it of this ſtrength at firſt, or to procure it with- 
out being rectified, becauſe, as Berthollet well 
obſerves, it would be ready for uſe, and leſs ex- 
Penſive 1 in the charges of reCtification and « Cars 
riage. 

If the rectified alp nde acid be uſed, it is pro- 
per to obſerve that the acid muſt be poured into 
the water, and not the water upon the acid, on 
account of the heat and efferveſcence which is 
produced by the mixture. Theſe are much leſs 
in the firſt caſe. It is adviſable, moreover, in the 
mixture of theſe two liquids, to pour the acid 
gently, and along the ſides of the glafs at two 


I have not been able to learn the principles upon which 

this inſtrument is conſtructed. It is much to be regretted 
that inſtruments for aſcertaining ſpecific gravities, are not 
conſtantly made to denote the numbers in the uſual tables 
where water is Aaken as unity.—7. 


or 
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or three different times, with an interval of ſe- 
veral minutes, taking care to turn the face on 


one ſide, to avoid the drops which may fly 
about. As the union of theſe two fluids pro- 
duces, in a very ſhort time, ſuch a degree of heat, 


that it becomes impoſſible to touch the bottom 


of the veſſel with the hand, it is beſt to make 
the mixture in veſſels of ſtone-ware, or earth 
well baked, with handles, and a neck, if it be 
poſſible to procure them of this kind, in order 


that they may be lifted with eaſe and conveni- 


ence, when it is required to pour the diluted 
acid upon the mixture of muriate and of man- 
ganeſe in the diſtilling veſſels. Common earthen 
veſſels may be uſed, but they are more readily 
penetrated by the acid, which ſplits and de- 
compoſes them in proceſs of time. 

The proportions, according to which 1 would 
adviſe the proceſs to be performed with the 
greateſt ſpeed and economy of time, are four 
pounds of muriate of ſoda, twenty ounces of 


eryſtallized manganeſe * (leſs of this being re- 
- quiſite than of ſuch as is not cryſtallized), and 


forty-four ounces of ſulphuric acid at 60%, di- 


* Our beſt manganeſe is brought from the duchy of Deux- 
ponts, from a place named Hombourg ; it is uſually mixed 
with quartz and other matters. — Vote of the Author. 
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luted with three pounds and a quarter of water. 
J have ſometimes uſed only forty ounces of 
water, and did not find the operation the leſs 
effectual. Theſe proportions are adapted to a 
veſſel containing fourteen veſſels of water, each 
containing ſixteen Paris pints, and the materials 
are expoſed to diſtillation in a retort, one foot 


in height from the lower part of its neck, and 
eight inches in diameter or width in its body *. 


| muſt obſerve beſides, that the moſt elevated 
retorts are to be preferred, becauſe their roof 
and necks are leſs liable to be heated, and the 
lutes on that account are leſs liable to crack 


or be decompoſed. The bottles, or tubulated 


balloons to be uſed inſtead of the retorts, ſhould 
have nearly the ſame proportions. Inſtead of 
white glaſs, the common green bottle-glaſs may 
be uſed with almoſt equal advantage. For 


though it is leſs tranſparent, it is always ſuf- 


ficiently ſo to allow the operator to ſee what 
paſſes within the veſſels. The only change ſuch _ 


veſſels will undergo is, that the bottom, which 


ought to be choſen thin, is liable to be decom- 
poſed, or converted into the porcelain of Reau- 


* This height is neceſſary, in order that one third, or one 
fourth part at leaſt, may remain for the ſwelling or efferveſ- 


cence of the contents, —Notg of the Author, | 


mur, 
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mur, if the muriate of ſoda ſhould eneruſt the 
bottom ſo as to leave no humidity between 
them. But this change does not render them 


leſs ſerviceable. 


The preſent 1s certainly the place to ſpeak of 
the attempt I have made, to procure the ſulphu- 
ric acid without the intermedium of nitre, and 
to deſcribe the apparatus I made uſe of for that 
purpoſe. It conſiſted of a pitcher or pot of 
ſtone-ware, perforated at bottom, the neck 
of which communicated with two ſmall two- 
necked glaſs bodies connected together, and 
each half filled with water. Under each of 
theſe glaſs veſſels was lighted charcoal, to keep 
the water in a ſtate of eyaporation, and under 
the earthen pot there was-likewiſe fire to heat 
and enflame the ſulphur, which was put into 
the pot through the opening oppoſite the neck. 
This opening, which draws in the external air 
for the combuſtion of the ſulphur, was cloſed 
with a ſtopper, perforated like the nozel of a 
garden-pot. 

The ſulphur, thus enflamed, ſoon flled the 
vacant part of the glaſs veſſels with its whitiſh 
cloudy vapour. This vapour, meeting that of 
the water, combined with it, and fell in acidu- 
lous drops on the lower water, over which the 
E vapour 
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vapour of the ſulphur circulating for a time, does 
alſo probably combine with it to a certain point. 
Another proof that this condenſed water did 
combine with the vapour of the ſulphur is, 
that the ſame vapour, received in drops beyond 
the ſecond glaſs veſſel by means of a recurved 
adopter, came out in the acid ſtate, reddening 
the tincture of turnſol, and efferveſcing with 
alkalis when concentrated. I have twice re- 
peated this experiment with ſucceſs, and with 
ſcarcely any mconventence. 

I likewiſe attempted to burn ſulphur and 
heat water, in two ſeparate veſſels communi- 
cating with a third. The two vapours com- 
bining together in the receiving veſſel, likewiſe 
produced by their condenſation a fluid, which 
afforded the ſame indications of acidity as that 
of the former experiment. 

When ſulphur was burned in an earthen 
veſſel, and its vapour communicated into an 
carthen jar, in which water almoſt boiling was 
poured, the reſults were the fame. 

It is probable that if theſe experiments were 
repeated more at large, with a ſuitable ap- 
paratus, a longer ſeries of glaſs veſſels, and 
proper furnaces, the ſucceſs would be more 
complete, I intend at ſome future time to re— 

ſume 


does 
ont, 
did 
1 
yond 
urved 
ening 
with 
de re- 
| with 


r and 
muni- 

com- 
cewile 
which 
is that 


arihen 
to an 
1 8 Was 


s were 
le ap- 


s, and 


more 
"323 109 
ſume 


Cottons, Thread, Ec, "i 


ſume this proceſs, and ſhall haſten to commu— 
nicate my ſucceſs to the public, if ſucceſs ſhould 


attend my endeavours “. 


* Chaptal made a great number of experiments in the 
large wav, for the purpoſe of diſcovering the means of acidi- 
fying ſulphur, without the expence of nitre. Upon the whole 
they were unſucceſsful, The manufacturer who may be 
diſpoſed to enter into this reſearch, is adviſed firſt to read 
Chaptal's paper in the Annales de Chimie, II. 86. or the full 


abſtra&t of the ſame paper in my dictionary of Chemiſtry, 
art, Sulphur. 7. 
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CHAP. VI. 


The Diſtillation, 


Torre are two methods of making the oxy- 
genated muriatic liquor, namely, with ſmell and 
without. Each has its advantages and incon- 
veniences. I ſhall deſcribe both methods, be- 
gining with the liquid which has ſmell. 

In the firſt place, we muft ſuppoſe the cover 
of the wooden veſſel to be fixed with its pegs, 
and paſted round with ſtrips of paper. For this 


laſt purpoſe, the paſte of wheat flour is prefera- 


ble to ſtarch, becaufe more tenacious. 
The wooden veſſel muſt alſo be ſupplied with 
river water, either before or after the paſting of 


the flips of paper, which ſeldom require to be 


renewed. The water in the tubs, of the ſize 


already deſcribed, muſt rife to the height of 


about ſixteen inches, or within an inch or two 
of the top, which may be eaſily known by the 
index tube on the outſide. Every inch in veſ— 
ſels of that ſize anſwers nearly to ſixteen Paris 
pints (or very nearly the ſame number of Er. 
liſh quarts). | 


Whenever this veſſel is filled with water won 
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the covering is fixed and cloſed, whatever may 
be its conſtruction, it is of importance, that the 
ſmall aperture in the covering, near that pro- 
vided for the inſertion of the funnel, ſhould be 
uncloſed, to permit the eſcape of the internal air. 
This is the more eſſential (though the hole may 
be a mere gimlet hole), particularly in the 
conſtruction with falſe bottoms, becauſe the 
ſtream of water being conſtant, when once 
the lower partition 1s filled, if the air above 
the ſecond cannot eſcape, the water, inſtead of 
entering the veſſel, will be driven back beneath 
the flips of paper, or along the axis of the agi- 
ier 8 

When the veſſel is filled with water to the 
proper height, the retort muſt be placed in its 
bed, upon a thickneſs of half an inch at moſt, of 
fine ſand or dry ſifted athes, and the neck of its 
adopter muſt be adjuſted in the funnel of the 
leaden tube. The retort is then to be ſteadily 
fixed by pouring ſand round it, to fill the vacant 
ſpace between it and the capſule of the furnace. 


In this ſituation the muriate and the manganeſe, 


being previouſly mixed as equally as poſſible, 


are to be poured through the neck into the re- 


tort, by means of a glaſs, leaden, wooden, or 
paper funnel, perfectly dry. The goodneſs of 
me mixture is ſeen by its uniform blackneſs 


3 throughout, 
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throughout, no particles of the white muriate 
being in this caſe ſeparately viſible. 

After the introduction of the muriate and the 
manganeſe into the retort, great care muſt be 
taken to clean the ſtopper and the neck, in 
order that no vapour may find its way through, 
when once the ſulphuric acid 1s poured in. It 
is neceſſary, therefore, that the neck and its 
ſtopper, being previouſly wetted, ſhould cloſe 
the retort, as it were, hermetically. For the 
lighteſt odour would be ſufficient to retard the 


operation, by rendering the workſhop extreme- 


ly inconvenient. This odour of the oxygenated 
muriatic acid very readily diffuſing itſelf through 
the whole ſpace of the laboratory. 

When the neck of the retort or bottle, for the 


ſame obſervation applies to both, the beak of 


the adopter muſt be properly luted to the leaden 
funnel. For this purpoſe a piece of Jute 1s to be 


rolled out in the hands, and applied round the 


neck of the adopter, ſtrongly preſſing it as well 
on the ſides of the funnel as againſt thoſe of 
the adopter, and finiſhing by ſoftening each fide 
and uniting the whole with the finger Appel in 
boiled linſeed oil. 


In the uſual courſe of regular practice, the 


pneumatic veſſel or veſſels are filled with water, 


the diſtilling veſſels duly F and luted, and 
| the 


th 


th 
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the mixture of muriate and manganeſe introduced 
the evening before the day of diſtillation, after 
having cleaned and cleared the ſame veſſels from 
their reſidues *. By means of this preparatory 
work, there remains nothing more to be done 


at the beginning of the day-work, than to pour 


in the ſulphuric acid, which during the night 
has had time to cool, in the earthen or ſtone- 
ware veſſels, in which it was previouſly mixed 


with water. Not that it would not be advan- 


tagedus to pour it while yet warm, after having 
diminiſhed its temperature, by plunging the 


veſſel in cold water ; but there would be reaſon 


to fear, that the proper degree of heat might not 
eafily be adjuſted, and that the diſtilling veſſel 
might be endangered by the ſudden applica- 
tion. = 
It might alſo be praQticable to advance the 
diſtillation, by pouring in the ſulphutic acid in the 


evening, immediately after the introduction of 


the mixture of muriate and of manganeſe; but 
there would be reaſon in this caſe to fear that 


the greateſt part of the gas afforded by the diſtil- 


jutes, if the operation were not overlooked dur— 


1 A ſuſticient number of diſtilling veſſels ought always to be 
in _readineis, to be diſpoſed for the diſtillation of the following 
day. Air hor. 
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ing the interval. This management would not 
in fact be ſuitable to a manufatQtory, in which 
the work was not continued both day and night. 

With regard to the ſulphuric acid, it is to be 
introduced gently through a glaſs or leaden 
funnel, in order that the air which eſcapes may 
not throw up drops of the acid on the face or 
hands of the operator. When the acid is pour- 
ed in, the neck muſt be ſtopped by turning the 
ſtopper with a ſlight preſſure. 

If the acid has been poured in warm, and the 
muriate 1s very dry, and well mixed, the ſulphuric 
acid not more diluted than has been preſcribed; 


and the manganeſe of a good quality, bubbles 


of air will be heard to paſs into the wooden 
veſſel, through the leaden tube, at the end of 
two or three minutes. If the above requiſites 


be wanting, the eſcape will not take place till 


ſomewhat more than a quarter of an hour. In 
either caſe it is neceſſary, a few inſtants after 
the pouring of the acid, to place a chafing diſh 


with lighted charcoal beneath the veſſel hich 


holds the retort. 


About halt an hour after the pouring of the 
acid, a conſiderable efferveſcence takes place, 
which ſometimes ſwells the materials as high as 


the neck of the retort, if this laſt be too fimall 
for its charge. The bubbles of the froth arc 


large, 


tl 
t1 


A 
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large and covered with a kind of pellicle, formed 
by a portion of the mixture carried up during 
the agitation. This intumeſcence laſts about 
two hours, during which time the bubbles of 
oxygenated muriatic acid gas are moſt abund- 


_ antly diſengaged in the water. They even ſuc- 


ceed with ſuch rapidity, that the intervals are 
not diſtinguiſhable, and an inceſſant noiſe 1s 
heard in the pneumatic veſſel, which very often 
laſts three or four hours, according to the ma- 
nagement cf the fire, and the goodneſs and ac- 
curate mixture of the materials. The agitation 
produced by this rapid eſcape is commonly 
ſuch, that it is ſcarcely neceſſary to move the 
agitator. | 
The fire is not to be renewed till the expira- 
tion of two hours, even though it may have 
gone out in the mean time. After this, it is not 
to be renewed till the end of an hour and a half, 
and after that period at the end of an hour, and 
ſo forth, without any perceptible increaſe of its 
intenſity. It will be ſufficient after theſe periods 
to keep up the fire, excepting that during the 


laſt two hours the fire muſt be maintained with- 


out ſuffering the charcoal to be almoſt burned 
away, as in the former caſes, before it is re- 
newed. The chafing dith muſt be raiſed upon 
bricks, to bring it nearer the retort, during the 

laſt 


= —_—_ 
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laſt hour. I muſt obſerve, with regard to this chaf- 
ing diſh, that the grate muſt not be too open, leſt 
the charcoal ſhouid be too rapidly conſumed, 
After the intumefcence of the mixture has 
ceafed, the rapid eſcape of bubbles does not 
diminiſh ſor a long time, in conſequence of an 
efferveſcence which conſtantly proceeds. It is 
true that this continually diminifhes, and to- 
wards the end of the diſtillation the bubbles 


which paſs into the tube appear only at inter- 


vals, notwithſtanding the matter in the retort 


mav, by the gradual augmentation of the heat, 


be brought into the ſtate of ebullition. This heat 
is ſuch, that eight or nine hours after the com- 
mencement of the operation, the hand can 
ſcarely be endured near the aperture, or the 


neck of the retort, or other diſtillatory veſſel, 


though between the fourth and {:xth hours the 
fame parts are ſcarcely warm. The diſtillation 
of one or more retorts or bodies into a ſingle 
veſſel, according to the doſes before mentioned, 
takes uſually eleven or twelve hours, and even 
leſs; the time for ſtopping the diſtillation is 
known from the eſcape of the bubbles being 
very flow, and the noiſe leſs perceptible. This 


ſlight noiſe is even a mark to form a judgment 


of the concentration of the gas, and the degree 
of ſaturation of the water. In order to hear the 
5 bubbles, 


x 
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bubbles, it is often neceſſary to apply the ear 
againſt the tub. Moreover, the adopter of the 
retort begins to be heated, and the lute upon 
its neck becomes a little ſoftened. Another in- 
dication that the proceſs is near its termination 
is had from the long vibrations of the water in 
the indicatory tube, placed on the outſide of the 
tub, and likewiſe in the tube of ſafety, when an 
intermediate veſſel 1s uſed. 

If a proper regard be not paid to the ſigns here 
enumerated, and the diſtillation be not ſtopped, 
there will not only be a loſs of time and fuel, 
and a diſtillation of mere water ; but the ſteam 
when an intermediate veſſel is uſed, will 
drive the water through the tube of ſafety, and 
itſelf immediately follow, if not inſtantly re- 
medied by diminiſhing or removing the fire, 
and cooling the neck of the retort and its 
adopter with a wet cloth, or, which 1s better, by 
drawing the ſtopper of the retort for an inſtant. 

As ſoon as the diſtillation is ſtopped, the im- 
pregnated fluid of the pneumatic veſſel is to be 
drawn off into tubs, or other veſſels, proper to 
receive the goods which are previouſly diſpoſed 
therein. If it be not convenient to uſe it im- 
mediately, the liquor may be left in the tub 
without fear of any perceptible diminution of its 


virtue, provided the cover and its joinings be 
well 
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well cloſed with lute and ſtrips of paper paſted 


on, and likewiſe that the ſpace between the 
axis of the agitator and the cover be ſimilarly 
ſeeured. It may likewiſe be drawn off in ſtone- 
ware bottles well cloſed with corks, covered 
with Jute at the place of their contact. In this 
manner the liquid may be preſerved till wanted. 
I have kept it for ſeveral months without its 
goodneſs having been impaired. 

I muſt obſerve in this place, that if it be 
wiſhed that the liquor at the upper part of the 
veſſel ſhould be equal in ſtrength to that of the 
lower, without retarding the diſtillation (which 
may be uſeleſsly prolonged for upwards of 
twenty-four hours, by an effect of the concen- 
tration of the gas in the bottom of the veſſel, 
and the reſiſtance it then oppoſes to its intro. 


duction, which fingularly contributes to increaſe 


the heat of the retort); I have found no better 
method, than that of drawing off the liquor, 
either into earthen pitchers or veſſels filled with 
merchandize ready for immerſion. I have done 
this after a limited time, and repeated proofs of 
the good quality of the fluid. At the end of 


eight hours diſtillation, I drew off one fourth of 
the contents of the veſſel; a ſecond fourth two 
hours afterwards ; a third fourth after ten hours: 
and a half, or eleven hours; and the reſt after 


twelve 
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twelve hours diſtillation, which formed the con- 
cluſion. | 

When the liquor is entirely drawn off from 
the veſſel, it muſt again be immediately filled 
with water, or at leaft to the height of five or 
ſix inches above the return of the leaden tube, 
otherwiſe the gas, which continues to eſcape 
from the diſtilling veſſel and then affords no re- 
hſtance, might attack the pneumatic veſſel it. 
felt. 

The fire muſt be taken from beneath the re- 
tort as ſoon as the diſtillation is finiſhed, not 


only to prevent the effect of the gaſeous vapours, 


which ſtill continue flowly to efcape, from act- 
ing on the ſides of the tub, but likewiſe to diſ- 
poſe the retorts or bodies to receive a quantity 
of warm water, which is to be poured in up to 
the neck. There is no reaſon to fear an exceſs 


of quantity, and the hotter the veſſels are the 
better. It is eſſential, however, that it be not 


poured in cold, for fear of breaking the glaſs. 
The adopter is then to be unluted from the 
neck of the leaden tube, if the operator chuſes; 
and in order that no vapour may eſcape into the 


workſhop, a bit of lute or a cork may be ap- 
plied to the beak of the adopter: The ſand 


bath eaſily permits the retort to be raited and 
returned again to its place, as well as the ap- 
plication 
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plication of the lute or ſtopper to the neck of 
the adopter, this laſt being raiſed with one hand 
while the cork is put in with the other. 

Nevertheleſs, as the lutes which connect the 
adopter with the retort are ſomewhat ſoftened 
towards the end of the operation, it would be 
more prudent to leave every thing 1 its place, 
for fear of deranging thoſe lutes. This danger is 
greater when the adopter is of lead, becauſe 
the great length of this additional piece tends 
to force the luting ſtill more on that account. If 


it be required to proceed immediately to a new 


diſtillation, the retort or bottle with its capſule 
or pan muſt be immediately taken from the fur- 
nace, and another ſubſtituted in its place ready 


prepared during the former diſtillation. This 


neceſſarily requires a double ſet of veſſels. 


When the diſtilling veſſel is cold, or nearly ſo, 
the whole of its contents muſt be ſhaken, by 
holding this veſſel by the neck with one hand, 
and applying the other to its bottom. The ſtop- 


per muſt then be taken out, and the veſſel 
{ſpeedily inverted, ſhaking the reſidue to facili- 


tate its eſcape. In this laſt ſituation the retort 
is to be held by its neck with one hand, and its 
tide gently reſting againſt the other. The veſ— 
ſels into which the water and reſidual matter of 


the retorts are poured, ſhould rather be of ſtone- 


Ware, 


wa 
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ware, Pottery, or lead, than of wood, unleſs 
theſe laſt be oil veſſels, which are leſs ſubject to 
dry in the part above the fluid. If this cir- 
cumſtance be not attended to, there will be 
danger of loſing great part of the contents. 

It is moſt convenient to diſengage the retorts 
or bodies while they are ſtill warm, which con- 
tinues to be the cafe the next morning after 
diſtillation, in conſequence of the heat of the 
ſand bath. If they be left to cool entirely, the 
ſulphate of ſoda will cryſtallize, and it will be 
neceſſary to diſſolve in hot water ſuch larger 
portions as cannot paſs through the neck. 
But this inconvenience 1s not likely to happen, 
unleſs the quantity of water laſt added be too 
ſmall, and the reſidues have been left undiſ- 
turbed for ſeveral days. The ſame obſerva- 
tion is applicable to that kind of incruſtation 
which is formed by the muriate, if not properly 
pulveriſed, dried, or mixed; this cannot be ſepa- 
rated from the bottom of the retort, but by 
means of hot water poured at different ſucceſ- 
five times. It is likewiſe eſſential to leave no 
cruſt or depoſition of muriate, or other matter, 
in the veſſels which are emptied, unleſs the ſame 
be moveable, in which caſe the riſk is leſs. 
But if the urgency of buſineſs ſhould then re- 
quire that the ſame veſſels be uſed without en- 

tirely 


. 
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tirely clearing them, it will be neceſſary to 
range this reſidual matter on one fide, where it 


will be leſs expoſed to the heat, and will afford 


a greater degree of facility for the nitric acid to 


act upon it. 
In order that the vapour which exhales from 


the diſtilling veſſels may not prove inconvenient, 


it is neceſſary to pour in a ſmall quantity of al- 
kaline lixivium in the firſt place, which inſtantly 
deſtroys the ſmell. This may be done imme— 


diately after the end of the diſtillation, and the 


weak alkaline ſolution may ſupply the place of 


the water uſed for diluting the reſidues. At 


the inſtant of pouring this lixivial water, a 
ſtrong efferveſcence takes place; for which rea- 
{on it is proper to pour it in by ſeveral ſucceſſive 


portions, waiting a little between each time. 


The oxygenated muriatic acid obtained in 


this manner has a moſt keen and penetrating 
odour. It cannot be breathed even for a few 


inſtants, without the danger of a moſt obſtinate 
and violent cough. Its action is ſometimes to 


ſtrong that the operator will fall down ſenſeleſs, 
if he ſhould determine to continue his work 


with his noſe over the veſſels, Running of the 


noſe, aſthmatic affeètion of the breaſt, headach, 
tears and ſmarting of the eyes, bleeding at the 
noſe, the ſenſation known by the name of the 
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5 
teeth ſet on edge, pains in the ſmall of the back, 
and even ſpitting of blood, are the ordinary in- 
conveniences to be expected, when the pure 
E oxygenated muriatic acid is uſed as is preſcribed 
in the Annales de Chimie. It is even impoſſible 
W to ſupport for ſeveral ſucceſſive days an em- 
| ployment ſo deſtructive to the health, if the 
lutes be not carefully attended to, and the veſ- 
ſels for immerſion of goods be not covered and 
placed in a ſhed, through which a ſtrong cur- 
I rent of air paſſes. I am moreoyer perſuaded 
| that there is not, perhaps, any perſon who has 
ſuffered ſo much as myſelf in this reſpect, on 
account of the earneſtneſs with which I at. 
tempted to bring this proceſs of bleaching to 
perfection, or rather to make it more generally 
| uſeful. The ſtrong expeCtoration to which I 
| was. expoſed, agitated the ſyſtem ſo much, that 
I found it impoſſible to retain any food on my 
ſtomach, and was for forty-eight hours, without 
intermiſſion, not only deprived of ſleep, but con- 
tinually emitting ſaliva, with acid and corroſive 
humours from the eyes and noſe in ſuch abund- 
| ance, particularly from the eyes, that it was 
ſometimes five or fix hours before I could open 
them to ſupport the light. My ſituation, at_ 
thoſe periods, was ſo diſagreeable, that I could | 
not lie a moment on my back, and a very ſhort 
— tim 


nience. I likewiſe occaſionally made uſe of: 


fore I expoſed myſelf to reſpire this vapou! 
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time on my fide. The ere& poſition was leaf 
painful; but I was ſoon obliged to fit or le 
down, in conſequence of the pain I felt, at ever 
attack of the cough, in the muſcles of the back 
and thighs. 

The difficulty, or rather the impafibllity of 


ſupporting ſuch painful exertions for any length 
of time, induced me to contrive a maſk of card, 


with glaſs eyes, which allowed me, for a certain 
Tpace, to work with my face over the veſſels for 
the immerſion of goods, to turn, preſs, and wiring 
the pieces without fear of any ſerious inconve- 


handkerchief, moiſtened with alkaline lixivium, 


which I bound round my head to defend ny , 


noſe and mouth from the effect of the odour, but 
theſe means were merely palliatives. 

As it is of great conſequence that the open. 
tor ſhould be defended againſt ſuch accidents, a 
at leaſt be able to diminiſh their conſequences 


it may be of ſome advantage to know, that! 
have had the pleaſure to experience, that the 


black extract of liquorice, which I chewed be 


almoſt always produced a good effect, by d- 
miniſhing the cough, and in ſome inſtances pre- 
ſerving me from it. I therefore was particular) 
careful to uſe this extract, preyious to xp 

my 
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myſelf to the danger of reſpiring the gas, at the 


ſame time taking care not to omit the uſe of my 
moiſtened handkerchief, or maſk. 
A ſolution of ſugar in warm or cold water, 
ſipped or drank flowly, likewiſe appeaſed the 
cough very much after a certain time. The 
warm ſolution was rather the moſt effectual. I 
likewiſe occafionally ſipped or drank milk for 
the ſame purpoſe. 1 be 
Being at length, however, worn out with 
ſuffering, and unable to purſue my experiments 
on bleaching with the requiſite convenience, I 
endeavoured to make the acid without ſmell, 
avoiding, at the ſame time, any conſiderable in- 
creaſe of expence. The following proceſs ſuc- 


ceeded beſt of any that I tried. It conſiſts 


imply in adding to the quantity of water pro- 
per for each pneumatic veſſel, a quarter of a 
pound, at moſt, of carbonate of pot-aſh, or of 
ſoda, for every pound of muriate of ſoda which 


bas been taken in the mixture of the matter for 


diſtillation, This quantity is ſufficient, abſo- 
lutely, to prevent the ſmell of the acid, and per 


mit the operator to work with his face uncover- 


ed over the neutralized fluid, without riſking 
the ſmalleſt inconvenience. The water may be 
diſpoſed, for this purpoſe, in two different man- 
ners; either by previouſly diſſolving the clari- 

F 2 fied 
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| fied pot-aſh in the reſervoir of water appro. 
priated to fill the veſſels, or it may be ſimply 
poured into the latter veſſels after it has been 
_ diffolved, ſettled, and ſtrained by itſelf. This 
latter method is preferable to the other. For 


this purpoſe, after having diffolved the alkali in] 


a ſmall portion of water, it is to be poured in 
at different times at the commencement, and 
towards the end of filling the pneumatic veſſch. 
Theſe precautions muſt be more efpecially at- 
tended to when the veſſel has falſe bottoms, be- 
cauſe the ſolution of pot-aſh, in that caſe, mixes 
leſs readily with the water. I muſt here re. 
mark, that the falſe bottoms, inſtead of being 
placed horizontally, muſt be ſomewhat inclined 
towards that fide, in which the aperture of com- 
munication, through which the gas paſſes, is 
made. This inclination prevents any of the 
fluid from remaining in the veſſel at the time of 
drawing off, which might happen if there were 
not a decided ſlope towards the place of com: 

munication. EF ng 
If it ſhould, however, be deſired to prepare a 
ſolution of pot-aſh proper to fill the veſſels, it 
muſt be diluted till it marks no more than one 
degree beneath zero on the areometer of Moſly 
already mentioned. But this arrangement is 
attended with trouble, and requires more vet 
„„ 
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| fels, and conſequently more room, without pro- 


ducing any advantage ſuperior to that which is 
derived from pouring the ſtrong ſolution-of pot- 
aſh to the water at the time of filling, according 
to the directions already given. 

It ſometimes happens, that the laſt portions 
of the impregnated fluid, at the time of drawing 
off, have a flight degree of ſmell ; either becauſe 
the agitators have not been ſufficiently attended 
to, or becauſe the ſalts are conſtantly diſpoſed 
to fall to the bottom of the veſſel. To avoid 
this inconvenien-e, about a fourth or an eighth 


| part of the alkaline ſolution may be reſerved, 


not to be poured into the veſſel till half an hour 
before the diſtillation is ſtopped. The agitator 


is then to be turned, and the ſuperior liquid 


will be without ſmell as well as the reſt, be- 
cauſe the combination takes place inſtantly. 
The fame effect will follow, if the ſolution of 


| pot-aſh be put into the bottles or veſſels uſed to 
draw off the liquid: nothing more being re- 


quired in this caſe, than to pour a few glaſſes of 


the lixivium into the receiving veſſel, which, 


when filled, muſt be covered up or corked. In 
order that the ſeparate ſolution of pot-aſh, which 
is poured into the pneumatic veſſel at the time 
of filling it with water, may not be ſubje& to 


| Jemain in part upon the falſe bottoms, to the 


7 3 prejudice 
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prejudice of the water beneath, it is poured 
through wooden or leaden pipes, terminating 


above in a conical part or funnel, and of ſuch a 
length as reſpectively to communicate with the 
ſeveral cavities into which the veſſel itſelf is 
divided. By this expedient it is rendered cer- 
tain, that the pot-aſh, which is required to be 
depoſited in the ſeveral compartments, will be 
ſpecially poured into each. But as the alkaline 
ſolution does not immediately and intimately 

mix with the whole of the water, but is dif- 
poſed to flow inſenſibly from the upper com- 
partments to the lower, by reaſon of its weight, 
care muſt be taken to pour no greater quantity 
into the loweſt compartment than four-ſixths of 
the ſaline ſolution, reſerving the two other 
ſixths for the ſecond or firſt compartment, and 


forbearing to pour them in till the whole, or at 


leaſt the greateſt part of the water has been 
poured into the veſſel. 

The neceſſary attention for diſtilling the acid, 
as well as the doſes of the materials, are the 
ſame whether the odour be prevented or not; 
The only difference conſiſts in their effects, 
as we ſhall hereafter ſee. Ihe colour of both 
ſolutions is abſolutely the ſame. That which 


contains pot-aſh ſeems rather leſs limpid, par- 
ticularly the firſt portions drawn off, on account 
Is of 
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of the faline depoſition which is ſtirred up by 
the rapid motion of the fluid as it iſſues out. 


A ſimilar effect happens when the veſſel has 
been newly painted; in which caſe, the liquor 
| decompoſes the paint by ſeizing the oil, and 

from this cauſe flows out with a ſoapy, or milky 
appearance. 


Inſtead of pouring the pot-aſh into the veſſel, 


as has been deſcribed, I have very often uſed 
| the following method. To prevent the effluvia 
| from riſing from the veſſel in which the goods 
| were to be immerſed, I ſimply poured my ſolu- 
tion of pot-aſh into one or two pots, and after- 
wards ſprinkled it upon the ſurface of the li- 
quor contained in the bleaching veſſel. This 
| aſperſion was ſufficient to check the ſuffocating 
| exhalation of the muriatic acid gas. I fre- 
| quently uſed powdered chalk for the ſame pur- 
| poſe, and with equal effect. 5 


I muſt obſerve, that I did not reſolve upon 


making this new liquor without ſmell, until 


after I had repeatedly aſcertained, that it is im- 


| poſlible to reſiſt, for any length of time, the dif- 


ficulties which refult from the method and the 
proportions deſcribed in the Aunales de Chimie. 


| lam even of opinion, that this method of bleach- 


ing would be renounced altogether, if the ope- 
rators were literally to follow thoſe inſtruCtions 


2 
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in preference to my method, or ſome other me. 
thod on ſimilar principles. 

I muſt particularly remark in this place, that 
the agitator muſt by no means be neglected. 
It is neceſſary to turn it ſeveral times together 
at the end of every half or quarter of an hour, 
to favour the abſorption of the gas in the water, 
and to deſtroy its odour by facilitating its com- 
bination with the pot-aſh. If this be not done, 
in either caſe, the gas beneath the firſt falſe bot- 
tom will paſs too ſpeedily into the ſecond. This 
paſſage muſt be prevented as much as poſſible, 
until it is ſuppoſed that the water in the lower 
compartment is nearly ſaturated. 

It muſt alſo be remarked, that when a 
pneumatic veſſel has once been uſed to make 
one of theſe liquors, it muſt not be changed in 
its application; for nothing more ſpeedily de. 
ſtroys the veſſel and the agitator, than alternate. 
ly uſing them for both. On the contrary, when 

the ſame veſſel is conſtantly uſed for the ſame 
liquor, the action of the muriatic acid is ſcarce- 
ly, in any reſpect, perceptible. = 

Laſtly, I muſt remark that the ſtrength of 
the liquor may be increaſed at pleaſure, as Ber- 
thollet alſo obſerves, by putting leſs water into 
the veſſels. I have ſeveral times obtained it at 
ſuch a degree of concentration, as to mark be- 


tween 
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tween ten and twelve of the areometer of 
Moſſy. In this ſtate s colour was evidently 
of a lemon yellow, a little inclining to green. 
This liquor contained no pot-alh, and was de- 
ſigned for particular uſes. e 
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Concerning the alkaline Lixivium or Lees. 


Tur method of making the lees is not a 


matter of indifference, whether we attend to the 


ſaving of time, or of alkali. The following is 
that which I would, from my own experience, 
adviſe, and which I have ſince learned 1s the 


method uſed in Ireland. It is well known, that 
the white colour of the Iriſh linens is highly eſ- 
teemed. The method has always ſucceeded 


perfectly well with me. 
Upon a kind of iron platform, compoſed of 


two or three concentric rings, connected to- 


gether by croſs pieces of the ſame metal, as 
may be ſeen in the figures, 1, 2, 3, 4, Plate III, 
which reſts on the bottom of a boiler ſet in a 
furnace for the ſaving of fuel, are placed the 


piece-goods, thread, &c. in folds or parcels, 
When theſe different kinds of goods are to be 


immerſed together in the alkali, the piece-goods 


muſt always be placed at the bottom. When 


the boiler is thus charged, the alkaline ſolution, 
at the ſtrength of a degree and a half under zero 


of 
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af the areometer, muſt be poured in till the maſs 


of goods are ſoaked, and covered to the depth 
of at leaſt an inch or two without preſſing them 
too much down. Or the alkaline ſolution may 


be poured in, accordingly as the goods are placed 
in the copper. This laſt method would be pre- 


ferable, in my opinion, in all caſes where there 
was no reaſon to fear that the goods might lie 
too cloſe. To prevent theſe from riſing and 


floating above the ſurface of the lees, a flat 


cover is fitted to the boiler, which ſerves to re- 
tain the heat, and prevent any dirt from falling 
upon the goods. 

A judgment is formed that the pieces are in 
a ſtate to be taken out of the fluid, when this 
laſt under the cover in the middle of the heap 
is too hot to admit of the hand being held in it, 
or when it ſimmers round the circumference of 


the boiler and throws up white bubbles, which 


circulate towards the centre. It is not neceſſary 
that the lees ſhould boil ; the eſſential conditions 


are, that it ſhould be ſufficiently ſtrong, abun- 


dant, and hot; and that it ſhould properly pe- 
netrate the goods which are ſubmitted to its 


action. I have frequently thought it ſufficient, 


between the two immerſions in the bleaching 


liquor, to plunge the goods (previouſly waſhed 


ang ſtraitened out) for a few minutes into the 
lixiviumz 
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lixivium, which was very far from poſſeſſing the 
degree of heat above mentioned. The cloths 
and piece-goods, which were treated in this 
manner, bleached perfectly well. 

In order to obtain a criterion reſpecting the 
time conſumes in one boiling of the lixivium, I 


muſt obſerve, that 3,600 French pints (or about 
000 Engliſh wine gallons) of the alkaline ſolu- 


tion, in a boiler ſet in the manner juſt deſcribed, 
will be rendered juſt boiling hot in three quar- 
ters of an hour at moſt; and if pit-coal be 
uſed, the quantity of fuel required, for this pur- 


poſe, will be one-third part leſs than if wood be 
_ ufed. 


When the goods are to be taken out of the 
copper, the cords or chains which are fixed to 
the exterior circle of the ſtage are to be raiſed, 
and hooked to the fall or rope of a crane placed 


on one ſide of the boiler; by turning which 


crane the whole of the goods are raiſed out of 
the copper, and after they have drained for a 
certain time, the maſs is conveyed and placed 
upon two croſs- pieces over a tub deſigned to re- 
ceive the ſubſequent drainings; after which, the 
ſeveral pieces are preſſed or wrung, and after- 
wards rinſed in a ſtream, if the manufacturer 


poſſeſſes that convenience; or, otherwiſe, they 
are waſhed by means of the revolving cy- 


linder, 
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linder, or other machinery. Theſe operations 
are to be repeated as often as the goods are 
taken out of the alkaline lixivium, according to 
the nature of the merchandize; for it may eaſily 
be imagined, that piece- goods, hoftery, and 
thread, will require different kinds of manipu- 
lation. 
As it is of eſſential conſequence: to loſe as 
little as poſſible of the lixivium in this proceſs, 


it will be proper to wring or preſs the goods 


before they are rinſed. Piece-goods may be 
advantageouſly wrung by means of a fixed hook, 
and a handle or wooden croſs, to which a ſimilar 
hook is adapted that moves with the handle. 
See Plate IX. fig. 9. Theſe hooks being 
placed reſpectively at the two ſides of a trough 
intended to receive the waſte lees, the piece it- 
ſelf muſt be paſſed and repafſed a number of 
times over the hooks, as is repreſented in the 
figure, until either the whole piece is thus 

wound up, or as much of it as can be con- 
veniently wrung at a time. 

With regard to thread, it may be preſſed or 
wrung with the pin; and hoſiery may be treated 
in the ſame manner. But it is more adviſable 


to wring this laſt article ſeparately by hand, un- 
leſs the operator poſſeſſes a preſs ſuited to both 


the laſt-mentioned articles. By this engine the 


goods. 
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goods may be cleared of the alkaline lee, with 
more eaſe and expedition, and with much leſs 
injury. | 
In order to economiſe the fire in the fuſion of 

the alkali made uſe of in new lees, as ſoon 
as the old has been drawn out of the boiler, 
which may be done by means of a ſyphon, or a 
cock, as may be moſt convenient, the neceſſary 

quantity of water may be immediately poured 
in with the pot-aſh or crude ſoda broken in 
{mall pieces, if the purified ſalt be not uſed. In 
this manner the ſolution may be accompliſhed 
for the following day. The heat of the boiler, 
and its fire-place, ſuppoſing a ſmall quantity of 
the fire to remain, the regiſters of the furnace 
being ſhut, and the boiler covered up, will 
be ſufficient to melt the alkali in the courſe of 
the night. It is neceſſary to break the pot-aſh _ 
into pieces of the ſize of a nut before it is 
thrown in, particularly that kind which is known 
in France by the name of pot-aſh of York, the 
pieces of which are as hard as ſtones, and can- 
not eaſily be broken but by a mallet upon a 
| ſtone pavement. The Spaniſh ſoda is equally 
hard. „ 3 
The method of paſſing the goods through the 
heated alkaline lixivium, as here deſcribed, is 
particularly ſuited for works upon a large ſcale. 

0 But 


0 


Cotions, Thread, &c. 79 


But when the manufacturer intends to confine 


himſelf to the bleaching of ſmall articles, ſuch 
as hoſe, night-caps, thread, &c. without med- 
dling with the larger piece-goods, it will be 
equally advantageous to uſe a {imple boiler, pro- 
perly diſpoſed in a common fire-place, with a 


barrel and winch above it, as is exhibited in 


Plate II. fig. 4, 5, and 6. For the ſaving of fuel, 
this boiler may be ſet in brick-work ; and like the 
great boiler before deſcribed, it may have a ſur- 
rounding cavity for evaporating the old lees, 
which will be very uſeful if it be no more than 


four inches in- height, and of the ſame width. 


New lees, which have already been uſed for 


the immerſion of one piece of cloth, are not to 
be rejected on that account. As the ſolution 
loſes ſomewhat of its ſtrength on account of the 


matter which it extracts from the cloth, and 


with which it enters into combination, it muſt 
be reſtored by adding one-third or one-fourth of 
lixivium from the reſervoir, which likewiſe ſup- 
plies that portion which was carried away in the 
goods, and partly recovered by draining, rinſ- 
ing, or preſſure. The firſt lixivium, after two 
boilings, can only be poured on dyed goods, be- 
cauſe it is then loaded with extractive matter, 
which in a great meaſure ſaturates it, and ren- 
ders it black and viſcid to ſuch a degree, that it 


ſome- 
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ſometimes takes a curdled or gelatinous appear- 


ance on cooling. 
The ſecond lixivium may commonly be uſed 


three or four times for the ſame objects, taking 
care to ſtrengthen it every t nm with one-third or 


one-fourth part of new lees; after which it is to 
be thrown, like the others, into the reſervoir. The 
third and fourth lixiviums may likewiſe be uſed 
ſeveral times, but without adding new lees, be- 
cauſe they take up but little colouring matter. 
It is eaſily aſcertained by the taſte, whether they 
have any remaining active ſaline parts. Many 
perſons, particularly laundreſſes, aſcertain whe- 
ther their alkaline lees has loſt its force, by rub- 


bing it between their finger and thumb. They 
eſtimate its quality according to the degree of 


Jubricity it exhibits. The quality of the two 
firſt lixiviums may be aſcertained to a certain 
point by the uſe of the areometer. When they 
mark three degrees under zero, they are cer- 


tainly too much loaded with extractive matter, 


and will produce no other effect on the goods, 
than to give them a brown colour, to the abſo- 


lute loſs of time. It is adviſable to keep the 
lees at the ſame degree of force, either by ad- 
dition, or by changing them altogether, for the 

firft two or three immerſions of the ſame goods; 


diminiſhing the ſtrength, however, one-third or 


one- 


one- fourth as ſoon as the pieces have acquired 
an uniform colour, which will happen, at fartheſt, 
at the ſecond immerſion in the bleaching liquid. 


weaker lixiviums may be advantageouſly uſed, 


of impurity to be carried off; and the ſubſe- 


portion of impurity which may remain fixed in 
the texture of the thread itſelf. 

The old ſaturated lees being taken out of the 
| boilers, are to be added to the other lees of the 
ſame kind, ariſing from the drainings into reſer- 


der to clear them of their dreſſing, or the im- 


ning. With regard to the lees which are ob- 
| tained by preſſure or wringing of the goods, if 
they be not too highly coloured, they may, as 
well as all the others, be added to the les in 
the boiler. 


As ſoon as one boiling or immerſion is made, 


if the lixivium be in a good ſtate, whether by 


| the addition of freſh lees or not, the next im- 


merſion may be immediately proceeded upon in 
order to take advantage of the heat, in caſe 


6 the 
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When the goods have arrived at this ſtate, 
becauſe there remains ſcarcely any thing more 


quent proceſs may be conſidered merely as a 
brightning of the colour, by detaching the ſmall 


voirs appropriated for that purpoſe. This fluid 
is of uſe to ſoak piece-goods or thread, in or- 


purity attached to the latter during the ſpin- 
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purpoſe it is neceſſary to have another frame or 
platform ready prepared, with the proper quan. | 


into the ſame bath without reſtoring it, or even 


the courſe of buſineſs requires it; but for this 


tity of goods for immerſion. But if there only 
remain a ſmall number of pieces which require 
to be plunged in the alkali, they may be thrown 


heating it up again. Nothing more wall be ne- 
ceſſary than to cover up the boiler, and leave 
the goods immerſed for a ſufficient time, that 
they may be well penetrated with the alkaline 


ſolution, I have often found this manner of 


proceeding very convenient for piece-goods, 
hoſe, or thread, in ſmall quantities, without 
making uſe of the frame or platform. 

It muſt not be ovcrlooked, that whenever the 
goods are taken out, the copper muſt be exa- 
mined with a ſtaff, in order to diſcover and take 
out any ſmall articles which might be forgotten, 
and would be in danger of burning if they were 
to remain at the bottom of the copper during 
the time of the ſubſequent proceſs or charge. 


It muſt alſo be remarked, that it ſeldom hap- 
pens that any piece which may have been ſub- 
jected to two freſh ſucceſſive lixiviations, even 
though it may have been a dyed piece, will re- 
ceive any advantage from a further repetition. 
The third immerſion, to which it might be ſub- 
| jected, 
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jected, with the hope of clearing it of an addi- 


bra portion of impurity, will be found to pro- 


duce ſcarcely any effect, and the liquid will take 
up little or no colour. It ſometimes happens, 


that the ſecond lixivium, even though of con- 
| ſiderable ſtrength, 1 IS equally ineffectual. | 


It is of great importance that the alkaline 


| lecs ſhould be always as clear and limpid as poſ- 
| ible. Their value may be eſtimated by ob- 
| ſerving the readineſs with which they abſorb 
the colouring matter from the goods. The tubs, 
in which they are kept, ought, therefore, to be 
made of fr; becauſe thoſe of oak, or cheſnut, : 
| though very carefully treated with lime water, 
| always become more or leſs coloured in proceſs. 
Jof time, It is true, that the colour of the lees 
is of, comparatively, little conſequence for the 
urſt two or three immerſions of dyed goods 
(des pieces biſes). But this is not the caſe when 
the goods have once acquired an even colour, 


and require only to be brightened. It is then 
highly eſſential, for the ſaving of time and la- 


| bour, that the lees ſhould be as clear and limpid 
28 pollible. 85 


The new lixivium, or lees, is wad whenever 


it marks one degree and a half beneath zero; 
and I have'obſerved, that it is not neceſſary it 
| ihould be ſtronger. At a higher degree of 


9 2 ſtrength, 
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ſtrength, it would foon become as foul or co- 
loured as the weaker ſolution ; and it is uſeleſs | 
to conſume the alkali to no purpoſe, and com- 
municate a dark colour to the goods, which by 
that means become more difficult to waſh or 
rinſe. Care muſt alſo be taken to rinſe them 
after the lees, until the water, if the opera. 
tion be performed in the waſhing apparatus, 
flows off very clear; or, on the contrary, if the 
goods be expoſed to a ſtream of water, they 
muſt not be taken out till it has been aſcer- 
tained, in various parts of the pieces, that the 
water, upon wringing, comes out very clear. If 
this precaution be not attended to, the pieces, 
thus imperfectly rinſed, would be in danger cf 
becoming yellow inſtead of white, by immerſion 
in the bleaching liquor; and even to acquire: 
very tenacious and diſagreeable ruddy tinge, 
either partially, if the rinſing have been partial, 

or totally, if it have been entirely neglected. 
The activity of the fixed alkali, or pot-aſh, may 
be increaſed, by throwing into the boiler in 
which this ſalt is put for folution, one-third or 
one-fourth of its weight of well burned and very 
white lime, of the beſt quality ; which is to be 
tied up in a bag or cloth. By this management, 
the calcareous earth is leſs capable of render 
ing the lees turbid ; or if it ſhould eſcape, it wil 
-: 


Cottons, Thread, c. 85 


fall to the bottom when the ſolution cools. The 
lime may alſo be ſeparately diſſolved or diffuſed, 


| and the pot-aſh diſſolved in this ſolution inſtead 


of pure water; a method which may be prefer- 
able to the other. It is ſcarcely neceſſary to 


add lime to the foreign pot-aſh, moſt of them 


contain a certain quantity ; particularly thoſe 
which are imported from the north of Europe, 
or from America. 

The uſe of lime has appeared to me to pro- 
duce a greater effect at the commencement, 
than towards the end of the bleaching. At 


| this latter period, the different operations to 


which the merchandize has already been ſub- 
jetted, the cauſticity of the lees, and the ſmall 
grains of calcareous earth which they may con- 


| tain in ſpite of every precaution, would be likely 


to impair the ſtrength of the goods, particularly 
during the operations of wringing, or the preſs. 
But the uſe of lime has appeared to me to be 
of advantage at the beginning, becauſe I have 
found reaſon to conclude, that the goods which 


are thus treated acquire a decided whitenels in 


leſs time than the others. 

As it may happen, that the boilers uſed for 
the lixiviations may leak at the place of the 
nvetting, and manufacturers may find them- 
ſelves embarraſſed at a diſtancs from proper 
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workmen, I conclude, that the following method 
of repairing them may be acceptable. It con- 
fiſts in beating a certain quantity of lime, flake 
by expoſure to the air, and ſifted with a ſmall 
quantity of the white cheeſe called à la pie“. 
The mixture is to be ſtirred or beaten without 
ceaſing ; and the lime muſt be ſucceſſively added, 
until the mixture begins to acquire a certain 
conſiſtence. The damaged part of the copper 
being then well cleaned and wiped, this cement 
is to be very firmly applied, ſpreading and ex. 
tending it at the edges as well as poſſible. The 
cement ſoon hardens, and the copper may be 
uſed as before. By this means every kind of 
ſmall fracture, or opening, may be eaſily ſtopped 
without diſplacing the boiler. 

The ſame kind of lime fifted, and mixed in a 
ſimilar manner with leaven, may be uſed with 
equal advantage. I have had occaſion to uſe 
both theſe cements, and it appears that the ſalts 
exerciſe no action upon them; or, if they act at 
all, it muſt be in a manner ſcarcely perceptible. 

As it may be of advantage, in certain places, 
Inſtead of uſing pot-aſh, to give the preference 
* I am not acquainted with this kind of cheeſe ; but it 


may eaſily be ſuppoſed, that experiment will point out, which 
of the ſeveral kinds the manufacturer may have at his dil- 


poſal may be the beſt. I ſuppoſe a very ſmall quantity ol 
water is to be added.. 
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in France to the alkali, known by the name of 
ſalin, which can now be bought one-third part 
cheaper than formerly, before the impoſt of peage 


was ſuppreſſed ; I ſhall deſcribe the manner of 
calcining it, in order to deprive it of the colouring 
matter with which it is combined. The common 
baker's oven may eaſily be uſed, at leaſt pro- 
viſionally, inſtead of a calcining furnace. It 1s 
to be heated as if for bread, taking care only to 
place the wood on one fide, in order that the 


part of the floor which remains free, may be well 


heated by the circulation of the flame. The 
crude ſalin is to be thrown into this vacant 
part by means of a ſhovel or any peel ; for which 
purpoſe, the common peel, belonging to the 
oven, may anſwer very well. The alkali may, 
without inconvenience, be diſpoſed to the height 
of two or three inches over the whole clear ſur- 


face of the floor of the oven, as far as to the 


diſtance of five or fix inches from the mouth ; 


and in order that the coal of the ſmall wdod 
may fall thereon as little as poſſible, by ſpark- 


ling, rolling, or bounding, the largeſt pieces, 
or faggots, muſt be placed neareſt to the ſalt. 
At the commencement of the operation it is 


neceſſary to turn up the alkali, and renew its 
ſurfaces from time to time; for which purpoſe, 


the bended part of the poker may be very uſe- 
Gt MM 
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ful. This precaution is the more eſſential, be. 
eauſe it prevents the ſalt from adhering to the 
bottom of the oven by the aqueous fuſion. 
Some ſamples of this ſalt, at the firſt impreſſion 
of the fire, decrepitate more or leſs, which ariſes 
from the muriate of ſoda, or ſulphate of pot-aſh, 
which is almoſt conſtantly found in every kind 
of incinerated vegetables; and it is ſometimes 
the conſequence of adulteration, to which that 
of Lorraine is more particularly ſubject. The 
oven is to be more and more heated, and the 
falt ſtirred until it ceaſes to emit fumes, and be- 
gins to loſe its ſmoaky or black appearance, and 
becomes white throughout Internally, as well as 
externally. 

When the alt is firſt put into the oven, the 
heat ought not to be greater than for baking 
bread. It may be of advantage to begin the 
operation immediately after the bread is drawn, 
| becauſe the heat which is already in the oven, 
will render the conſumption of fuel leſs than 
would otherwiſe have been required for the cal 
Cination. 


After the ſalt has once become white, the 


| fire is to be kept up as ſteadily as poſſible, with- 
out increaſing it; and the greateſt care muſt be 
taken, leſt the ſalt, by too ſtrong heat, ſhould 


form itſelf into clots or maſſes, Whenever this 
blappens, 
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happens, the pieces muſt be broken ſmall with 
the rake or poker; for the internal part of ſuch 


lumps, though white on the outſide, would very 


probably retain its dark colour. If the ſalt be 


imperfectly, or not at all calcined, it will afford 


a ſolution of a yellow-blackiſh colour, fimilar to 


that of old lees highly charged with colouring 


matter, as 1s the caſe with that which has been 
uſed for the firſt immerſion of piece-goods, or 


thread. The effect of ſuch a ſolution would be : 
very different from that of the clear and limpid 


ſolution, which it is abſolutely neceflary to pre- 


pare for theſe operations. ; 
When the ſalt appears white throughout, and 
ignited in certain places, when it is turned over, 


it will be proper to take it out of the oven. 
The fire is then to be gently diminiſhed till no 


more combuſtion remains than is convenient to 
give light for drawing out the ſalt. The latter 


is then to be drawn with an iron rake, or the 
bended part of the poker, to the mouth of the 


oven ; where it may be received in troughs of 


ſtone, or plate-iron, or caſt-iron pots, of ſufficient 


fize to contain the whole. The fire may be ſuf- 
fered to decay, until the oven ſhall have ac- 
quired the proper temperature to begin the 


ſecond calcination, if required ; which is to be 


managed as before, taking care only, that the 


ſalt 
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ſalt be rather more frequently ſtirred at the t 
commencement, becauſe the floor of the oven is | 
always ſomewhat hotter than at the commence- f 
ment of the firſt calcination. The operator 0 
muſt alſo endeavour, as much as he can, to pre- ; 
ſerve his alkali from the ſmall pieces of char- 
coal which fly in ſparks from the wood, though ] 
theſe are not abſolutely of much conſequence, t 
becauſe they ſwim on the ſurface of the water 
in which the calcined ſalt is afterwards diſ- 


ſolved ; in which ſituation they may be taken 
off with the ſcum which uſually riſes from this 
ſalt, though in leſs quantity than from the or- 
dinary pot-aſh ; which laſt ſalt is expoſed to a 
ſtronger heat, and is uſually mixed and calcined 
with calcareous earth, or other earthy matter, 
either to increaſe its cauſticity, or to add to its 
weight. The coal and the ſcum obtained in 
this ſolution, are not to be thrown away, but 
may be diſpoſed upon a cloth or ſieve over the 
reſervoirs containing the new lees. As theſe 
ſubſtances retain a ſmall quantity of ſalt, it is 
adviſable to pour water upon them ſeveral 
times; after which, they may be thrown into 
the oven at the next calcination.”  _ 
If the calcination of this alkali be carefully 
managed, there will be no incruſtation upon the 
pavement in the oven; but if that event ſhould 
- happen, 
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happen, the oven would not be leſs proper for 


baking bread. The only effect it will have upon 
this article of food, would be, that the bottoms 


of the loaves would be rendered more uneven. 


Theſe incruſtations may eaſily be removed by 
ſtriking them with a hammer while they are ſtill 


hot, or by raking them off after the oven is cold, 


and the alkali has began to attract the humidity 
of the air. In this ſtate the ſlighteſt blow will 
detach all the ſaline incruſtations, which may 
have fixed themſelves to the pavement of the 
oven *: 

The /alin loſes twelve or fifteen per cent 


when thus converted into pot-aſh, accordingly 
as it is more or leſs humid at the time of calci- 


nation. 


The proceſs here deſcribed, | is practicable by 


women as well as men. The whole was ex- 


* In the ſecond year of the French republic, I had occa- 
ſton to direct my attention particularly to the inquiry after 
certain ſubſtances proper to afford alkali by incineration; that 
of the marc or ſtalks of grapes appeared to me, among pas, 
to deſerve the notice of thoſe who are engaged in the manu- 
facture of pot aſh. I have, therefore, inſerted at the end of 
this work, the two memoirs which J at that time addreſſed to 


the different committees of the national convention, which 


were ſpeciaily charged to excite the zeal of the citizens to- 
wards the moſt proper means of ſupplying the ſaltpetre works 
with the requiſite quantity of vegetable alkali. 


ceedin gly 
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ceedingly well managed by a woman, to whom 
I gave inſtructions. In an oven capable of bak. 
ing two meaſures of flour, each weighing twenty- 
five Paris pounds (or twenty ſeven pounds avoir- 
dupois), an hundred pounds of alkali may be 
eaſily calcined, in three or four hours, at a ſingle 
heat, at no greater expence than twelve or fifteen 
ſols, in ſuch wood as is uſed by the bakers. 
After this deſcription of calcining the impure 
alkali, it may not be amiſs to point out the me- 
thod of obtaining the alkali from the old lees, 
which were formerly thrown away. For this 
purpoſe, I prefer the following method. In- 
ſtead of covering with maſonry, or brick-work, 
that ſpace which remains above the flanch or 
horizontal part of the boiler for lixiviation, an 


additional piece is to be applied round the cir- 


_ cumference, ſo as to form a circular cavity or 
external boiler. The heat which this channel 
_ undergoes from the continual action of the flame 


beneath, very ſpeedily evaporates the old lees, | 
with which it is for that purpoſe filled. When 


the lees are thus rendered very thick by evapo- 
ration, they are conveyed to a boiler, or pot 
of caſt-iron, properly placed upon a calcin- 
ing furnace; ſee Plate III. fig. 7, 8, 9, 10, and 
11. The lees muſt not be ſuffered to become 


entirely 
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entirely dry in the circular cavity, which ſur- 
rounds the great boiler, leſt the * ſhould 
be burned or oxyded. | 

The old lees, when brought to a pellicle 3 in 
the evaporatory apparatus firſt mentioned, are, 


as already obſerved, to be conveyed to the boiler 


of caſt-iron, where they may be heated to dry- 
neſs without any danger of breaking the veſſel ; 

particularly if it be made of ſoft grey iron. The 
reſidue muſt be ſtirred as frequently as poſſible, 
eſpecially towards the end of the proceſs, in 


order to prevent the ſalt from adhering ; which, 


in that caſe, would render it neceſſary to dig it 
out with a chiſſel and mallet, unleſs there were 
time for it to ſoften by the humidity of the air ; 
or the operator might chooſe to ſprinkle it with 
water to produce 8 ſame effect. 

In order to take the utmoſt advantage of the 


heat of the evaporating apparatus, it muſt be 


duly ſupplied with lixivium as ſoon as that which 
has been evaporated to a pellicle is taken out; 

and in cafe there ſhould be no foul lees to evapo- 
rate, it will be proper to fill the external channel 
with water, to prevent the copper from burn- 
ing. This hot water may be drawn off for uſe, 


by means of a ſyphon or caſk, when required. 


The heat which is carried up the chimney 
may allo be converted to an uſeful purpoſe, by 
placing 
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placing another ſmall copper over the flue, into 
which the old lees may be put; where they 
will obtain a certain degree of concentration 
previous to conveying them into the circular 
channel. In this laſt veſſel they will be {lil 
farther concentrated, previous to the laſt evapo- 
ration in the iron-pot, in which they are reduced 
to the ſtate of yot-aſh, or /alin. This ſeries of 
veſſels may be uſed with great profit and advan- 
age | 
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CHAP. VIII 


Reſpecting the Preparation to be given lo the various 


kinds of Goods. 


Tur preparation neceſſary to be given to 
piece goods, before they are immerſed in the 


oxygenated muriatic acid conſiſts, firſt, in ſoax- 


ing them about twelve hours in water to diſ- 
ſolve, and clear off the dreſſing, which is uſually 
either common ſtarch, or thin paſte of flour. If 
the piece be ſoaked in a trough, it muſt be diſ- 


poſed in very open folds, and covered with 
water. If the ſoaking be performed in a river, 


or ſtream, it muſt be expoſed to the current, 


after having faſtened it to a poſt fixed for this 
purpoſe. It would be much better to form a 


kind of reſervoir, defended all round by planks, 


as well as at the bottom, in order that the pieces 
might ſwim therein, without being expoſed to 


damage or dirt; and the water might paſs in 
and out by two fluices. When the goods have 


ſoaked for a convenient time, they are taken out 
fold by fold, and then preſſed or wrung by the 


wring, fig. 9, Pl. IX; or, if time permits, they 
are ſuffered to drain on the horſe. With regard 
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to the goods ſoaked in troughs, as the water be. 


comes very foul, it would not be amiſs to ſoak 8. 
them again in freſh water till the fluid comes off MW 
very clear. In fact, there cannot be too much vcd 
attention paid to clear the goods perfectly of man! 
their dreſſing. This previous treatment diſpoſes Into 
them for the ſubſequent operations, by render- fetid 
ing the extradive colouring matter more eaſily a cle 
to be diſcharged. A fulling-mill would be very grey 
uſeful for theſe workings and rinſings. = 
The ſecond operation to which the piece- all t 
goods are to be ſubjected, is that of maceration ; ſpre: 
which conſiſts in ſoaking them in old lees which imp 
has been uſed, and is reſerved for this purpoſe. whe 
In the macerating troughs the pieces are like- ihe) 
wiſe to be diſpoſed in folds; not only becauſe Thi 
they occupy leſs room, but likewiſe becauſe they be 
will be leſs preſſed together, and the maceration dou 
will be more equally effected. The quantity of n 
lees muſt be ſufficient to cover the goods; and in | Mar 
order that theſe may not riſe above the fluid, lt a 
they may be preſſed down by means of loaded u 
planks, or which is ſtill better, by pieces of wood it f 
capable of being fixed ſo as not to preſs the l 
goods, but ſimply to prevent their riſing above | lee: 
the ſurface. . In this fituatiqn they muſt be left on 
for at leaſt forty-eight hours, even in ſummer, 55e 
without any fear ef inconvenience, For greater - 
| phi 


certainty 


ft 


er 


ty 
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certainty, however, this proceſs may be managed 
according to the heat of the atmoſphere. It is 
known that the maceration operates in a proper 


manner when the lixivium is covered with an 
infinity of white bubbles, and begins to emit a 


fetid ſmell; and the piece-goods have aſſumed 
a clear yellowiſh ruddy colour, inſtead of the 
grey or dark colour they had before their im- 
merfion. This, at leaſt, is the caſe with almoſt 
all the linens of Picardy, in conſequence of the 
ſpreading of the linens in the field, where the 


E impurities are ſo far from being detached, as 
when the clearing is performed in water, that 


they become fixed, and acquire more colour. 


This maceration is accelerated if the lixivium 


be uſed hot, as it is when rejected from the 
boilers. It would ſcarcely be imagined how 


much the maceration in the old lees, when thus 
| managed, advances the bleaching of the goods. 
It anſwers the ſame purpoſe as two immerſions 


in the copper; whence it is evident, how much 
it faves of time, labour, and expence. 

Inſtead of macerating the goods in the old 
| lees, I have ſometimes uſed with advantage a 
cold bath of lime water, or milk of lime. The 


or even without that previous preparation, were 


mained therein no longer than five or ſix hours, 
3 they 


grey piece- goods when deprived of their dreſſing, 


plunged in this liquid; and after having re- 


4 
: 4 
» 15.5 


8 
— 


and in a proper ſtate for the action of the li 
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they were taken out, of a ruddy yellow colon 


viums. 
In order that the pieces ſet to macerate my 


not be too cloſely preſſed againſt the bottoms 0 If 
the veſſels, bundles of white oſier twigs, «Ml of a 
merely ſticks deprived of their bark and lau wat 
acroſs each other, may be diſpoſed upon the haſt 
bottom. The ſame remark is applicable to % the 
firſt ſoaking, required to clear them of the dreſ or | 
ing. This firſt operation is performed merely v ope 
fave the lees, for when the operator is preſſed ( 
for time, the foreign matter contained in piece. wo! 
goods, that is to ſay, the ſaliva of the ſpinners Wh ma 


and the ſtarch of the weavers, is cleared off as | oth 


perfectly as in the old lees when the goods are ff in 


ſubmitted to maceration. Occ 

When the maceration is carried to the deſired {WM fid: 
point, the lees are to be drawn off, the goods ; 
taken out, and wrung or preſſed in the manner to 
already deſcribed, and rinſed in the ſtream, or MW pli 
in a veſſel where it may be worked until the to 


water, which is repeatedly poured on, comes of tio 


clcar ; or, in preference to this laſt proceſs, the WW tui 
goods may be paſſed through the fulling appa- 


ratus, if the manufacturer poſſeſſes one. See rir 
the plans and parts of this mill in the Plates IV. qu 
and V. After the fulling or rinfing, the goods er 


are left to drain on a proper ſtage, or preſſed or 
wrung 
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wrung to ſuch degree that they may remain 
only moiſt or humid. For too great a quantity 


of water if retained would JE the action 
of the oxygenated muriatic acid. 


If the operator do not poſſeſs the advantage 
of a fulling-ſtock, but ſimply that of a ſtream of 


water, the waſhing of theſe piece-goods may. be 


haſtened, by beating them on a ſtage, level with 


the ſurface of water, by means of dyers' ſticks 


or poles, which are very well adapted for this 


operation, 
Care muſt be taken that the troughs or other 


wooden veſſels in which the goods are ſoaked or 
macerated, be clear of every crack or ſplinter, | 


otherwiſe there would be danger of tearing them 


in taking out, becauſe the fermentative proceſs 
occaſions them to expand and preſs againſt the 
| fides of the veſſels. 5 
The obſervations we have made with reſpect 
to piece-goods of linen or hemp, are alſo ap- 


plicable to thoſe containing cotton, taking care 


| to proportion the time of ſoaking and macera- 
tion to the coarſeneſs or fineneſs of their tex- 


ture. 
Particular attention maſt be paid after the 


| rinſing or clearing of the piece-goods, ſubſe- 
quent to the firſt ſoaking or maceration, and 


even after the firſt lixiviations or boilings, to rub 


N . 
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them well with black ſoap, and afterwards tg 
clear them out, particularly along their ſelvedges; 
for this part, being always cloſer than the ref, 
requires to be made very ſupple, in order to 
open it to the action of the lees and the acid 


Without this precaution it might, probably, be I 


neceſſary after the ſeveral operations to rub 
them ſeparately by hand, and the bleaching 
would be retarded by requiring ſeveral extraor- 
dinary immerſions to prevent theſe parts from 
being leſs perfectly white than the reſt. If the 
rinſing and clearing be well performed at the 
commencement, the beauty and evenneſs of the 
white colour, and likewiſe its acceleration, wil} 
be much promoted. It is alſo highly advan- 
tageous, particularly to fine goods, that the 
whole piece ſhould be ſoaped and cleared atter 
the laſt lixiviation and rinſing, till the water 
flows off limpid. I do not heſitate to recom- 
mend this particular manipulation, as well after 
the maceration as after the laſt immerſion in the 
lees, becauſe the whiteneſs which it affords 1s 
proportionally more brilliant and ſolid. 

It is proper to add, that it will be likewiſe 
very uſeful to proceed with the ſame attention 
and care in rinſing the goods after each lixivia- 
tion. This part of the work being well per- 
formed, has more effect than is uſually ſuppoſed 
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on the ſolidity of the white colour in many 
piece- goods which are eſteemed in the market. 
Out of the various kinds I ſhall only mention 
thoſe called De Laval, which, after dreſſing, ex- 
hibit the moſt beautiful milk white ; but which 
have the fault of not preſerving it when they are 
brought into the uſual waſh, during the courſe 
of wear. This fault is particularly attributed to 
the expoſure of the goods in the field, before 
they are properly cleared of the extractive 
matter detached by the lees. 

I forgot to mention, that for numbering and 
marking the cloths, red ochre ( /ongaine) may be 
uſed as well as lamp-black ground with oil; 
but the mark traced with red-ochre upon a 
moiſtened place, is more expeditiouſly made, 
and equally tenacious. 

Linen, thread, hoſe, mittens, and gloves, of 
the ſame material, muſt undergo the pre- 
parations of ſteeping in water, and in the old 
lees, with the ſame care. Sewing thread, 
hoſe, and gloves, only require more time to 
arrive at the deſired point in the lees, on ac- 
count of the firmneſs of their texture, which 
ſwells conſiderably, and acquires a degree of 
rigidity, that oppoſes the extraction of the 
impurities which this operation is deſigned to. 
remove. 


H 3 . The 
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The firſt thing to be done in the management 
of thread, is to make good the faſtenings of all 
the ſkeins, large or ſmall; for there are many 

places in which the loops are either imperfecthy 
or not at all faſtened by the ſpinners. As thread 
ſwells up more than half its own bulk by wet. 


ting, it is neceſſary to looſen all the faſtenings | 


already made, in ſuch a manner that the thread 
may lie very looſe in the loop ; for if it were 
otherwiſe, there would be reaſon to fear an in- 
equality in the bleaching. One perſon may 
looſen, and tie up again, all the ſkeins of one 


hundred pounds of thread in a day. This is 


work for women rather than men. 
When the ſkeins are made up, a ſtring is 
paſſed through two or three ſkeins, according to 


their thickneſs ; upon one end of which ſtring, a 


certain number of knots may be made to denote 
the owner of the article, whoſe name is ſup— 
poſed to be entered in a book oppoſite the ſame 
number. This aſſemblage of ſkeins is called a 
hank, ſee Plate II, fig. 11. An account is like- 
wile taken of the weight of the thread, and the 
number of hanks, together with its quality, as may 
be neceſſary. Theſe different obſervations muſt 
be entered in the day-book as ſoon as the goods 
are received, for fear of omiſſion or miſtake. 


The ſame care muſt be taken to regiſter the 
quality; 
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quality, number, and weight, of the piece- 
goods under the name of the proprietor. 

The ſtrings for tying up the hanks ought to 
be previouſly boiled in water, as well for the 
purpoſe of clearing them of the drefling, which 
the manufacturer may have applied for the pur- 
poſe of glazing them, as to render them ſupple, 
and prevent their curling up when acted upon 
by the hot lees. The ſame ſtrings may be uſed 
for a long time. 

The ſoaking in water requires a leſs time for 


thread than for piece-goods, becauſe there is no 


dreſſing to be diſſolved, but merely the impurity 
which it may have acquired during the ſpin- 
ning. The thread is to be diſpoſed in layers in 
the ſteeping veſſels, taking care to place the 
end of the ſtring of each hank upon the hank 
itſelf, in order that there may be no difticulty in 
taking them out. It is likewiſe adviſable, to 
place thoſe articles together which belong to 
the ſame perſon, Attention muſt alſo be paid, 
to place a kind of baſket-work, as was directed 
with regard to the piece-goods, in order that 
the lower parcels while preſſed by the upper 
may continue to be furrounded with water. 
Fine goods ought always to be placed the laſt ; 


and in order that no part may riſe above the 
ſurface, they muſt be kept down either by a 
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cover perforated with holes, or boards properly 
diſpoſed. Thread may likewiſe be ſoaked x 
well as piece-goods, by expoſure to a current 
of water; but for this purpoſe it is neceſſary to 
paſs the hanks over poles fixed beneath the 
water. When the thread has remained ſeven or 


eight hours in the water, it is eaſily taken out | 


after the water is drawn off. It may then he 
wrung on the pin, or preſſed, after having been 
rinſed, if convenient, in clear water. 

It is then to be arranged in the ſame manner, 
one ſtratum croſs-wiſe over the other in the 
troughs for maceration, as has been directed 
for the ſteeping; or, if the ſituation and con- 
venience of the operator permit, it may be ſuſ- 
pended upon ſticks. But it will require more 
time to macerate or heat in this manner, though 
the goods will by that means acquire a more 
equal colour. When they are ſuppoſed to be 


well cleared, as we have obſerved reſpetting the 


piece-goods; they are then to be taken out, 
wrung or preſſed, then rinſed or waſhed in clear 
water, and wrung a ſecond time, or hung up to 
drain. When the thread is wrung on the pin, 
care muſt be taken to twiſt the hanks three 
times in three different parts of their circum 
| ference, drawing it out each time with as much 


ſtraitneſs and equality as poſſible, to diſpoſe and 


arrange 
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arrange the threads. This operation is likewiſe 
neceſſary for the perfect wringing out of the 
ſkeins in every part. The precaution of extend- 
ing the hanks upon the pin for the due arrange- 
ment of the threads, is particularly neceſſary for 
double thread, which is apt to curl up by the 
impreſſion of the heat. If they be left in this 
ſituation, there would be reaſon to fear, that 
the bleaching would be leſs perfect in the curled 
parts. 

Inſtead of wringing the thread on the pin, 
which requires much time, it would be ſtill 
better to clear it of the water by the beetle, or 
by the preſs, as by this treatment the thread 
would be leſs ſubject to injury. 

With regard to the time of maceration for 
thread, it requires in general leſs time than 
piece-goods, by reaſon of the cloſe texture of 
the latter. The time, likewiſe, depends on the 
bneneſs or quality of the article, the tempera- 
ture of the air, and the goodneſs of the lees. 
With regard to ſtockings, gloves, and mit- 
tens, they require at leaſt as much time, if not 
more, than cloths, to be properly macerated. 
This muſt be managed according to the cloſe- 
neſs of their texture, and the other relative cir- 
cumſtances already mentioned. 

Cotton. as well as linen thread, muſt be made 

into 
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into hanks, then ſoaked in water, and diſpoſed in 
croſs-layers, if troughs be uſed. Cotton imbibes 
water with great difficulty, and is leſs diſpoſed 
to adhere together than linen thread, which is 


not ſo ſoft and porous. It therefore always 


ſwims at the top of the fluid in ſpite of every 
precaution which can be taken, unleſs it be 
kept down by the methods before deſcribed. 
The cotton being diſpoſed in croſs-layers, and 
thus loaded, the troughs (which, as well as thoſe 
for piece-goods, ought to be ſquare, for the 


more convenient diſpoſition of the ſeveral ar- 


ticles) are to be filled with water. 

On account of the difficulty of imbibing 
water, which depends on a certain oil, gum, or 
relin, it is naturally impregnated with, cotton 
requires at leaſt as much ſoaking as piece- goods. 
Though it may not appear foul, it never fails to 
render the water of a darkiſh colour by its im- 
purities. The ſoaking, likewiſe, affords a ſaving 
of lees, for if the cotton were to be put into the 
lees, without this previous treatment, the cop- 
per would hold but a ſmall quantity. 

After twenty-four hours, or leſs time, of im- 
merſion, the cotton is to be taken out, and 
wrung or preſſed, after rinſing in clear water, if 
thought neceſſary. It cannot be left to drain 


of itſelf, unleſs the proceſs be conducted very 
f leiſurely | 
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ſeiſurely indeed, for it requires a long time to 
clear itſelf of water in this manner. 


The cotton is not to be macerated. After 
ſteeping in water it is boiled in the lees. A 


good ſolution of black ſoap may on ſome occa- 
ſions be uſed inſtead: of the lees; but the lees 
are always more effectual, and need not be made 
ſtronger than three quarters of a degree below 
zero. But the ſolution of black ſoap muſt not 


be neglected for thread ſoiled by the oil of the 


jennies or ſpinning machines; for ſome of the 
girls who manage that proceſs take ſo little 
care in greaſing the ſpindles, that the bobbins 
of thread are ſpotted with a thick black oil, 
which it is adviſable to rub, previous to lixivia- 
tion, with a good ſolution of black ſoap. If 
this be not done, it will be very difficult to diſ- 
charge the ſpots: in ſpite of every care they are 
ſometimes viſible upon the hanks even after 
the bleaching. I muſt here remark, that I re- 
commend black ſoap in preference to the white, 
becauſe it is more active, and does not contain 
thoſe ſmall ſtones, or grains, which ſometimes 
abound in the white ſoap, and may injure the 
goods, or the hands of the operator. Black 
ſoap, indeed, has a ſtronger ſmell, but this is 
dimpated in the courſe of the . pro- 
ceſſes. 
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Night-caps, ſtockings, ſocks, mittens, and 
gloves of cotton, are to be tacked together as 
ſoon as received, and marked with threads paſ[- 
ing through each pair; upon which a greater 
or leſs number of knots is to be tied, and an 


account taken in the day-book of every circum- 


ſtance relating to their number, quality, &c. 
which may be neceſſary to prevent miſtakes, or 
confuſion, in the ſubſequent delivery to the re. 
ſpective proprietors. 

Theſe goods, when marked and tacked to- 
_ gether, are not to be ſteeped in pure water; but, 
on the contrary, in a good ſolution of green or 
black ſoap as hot as poſſible, in order that the 
black and oily marks, and the impurities with 


which they always more or leſs abound, may 


be eaſily detached by rubbing them with the 
hands. DO 
When the ſtockings, night-caps, &c. are 
taken out of the ſuds, they muſt be rinſed and 
cleaned in clear water, and afterwards wrung 
by hand. They cannot be treated in any other 
manner, excepting by the preſs, without danger 
of breaking ſome of the ſtitches. 


After this treatment the ſeveral pieces may 


be conveyed to the troughs for immerſion in the 

bleaching liquor; but the work ſucceeds much 

better it they be previouſly boiled in the lees. 
With 
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With regard to flax and hemp, which it may 
be required to bleach in the rough, it will be 


proper in the firſt place to give, them a lixivia- 


tion, on account of the difficulty of macerating 
them in this ſtate, though it is not abſolutely 


impracticable to do it, by tying them up in ſmall 
ſeparate parcels. The different knots of flax, 


muſt, therefore, be diſpoſed on the bottom of 
the boiler, firſt covered with a piece of wicker 
work, upon which a coarſe cloth 1s ſpread. 
The different knots are to be mixed as little as 
poſſible, taking care to make a ſlight fold, or 
return, at the head of each knot. They are to 
be preſſed by hand the ſame as the ſtockings. 
For rinſing and waſhing them, it is likewiſe ne- 
ceflary that this ſhould be done by hand, hold- 
ing each parcel by the head, and repeatedly 
plunging and moving it about in water. This, 
at leaſt, is the management I have thought it 
beſt to adopt in my trials. 

It is to be remarked, that the exhauſted and 
unſerviceable ſolutions of the oxygenated muri- 
atic acid may be uſed initead of water for the 
lixivium, if it be ſufficiently concentrated to 
mark one degree beneath zero on the areometer. 
I have W uſed it to adv antage for cotton 


goods, after the laſt, and even the Cad, boil- 


ings. This liquor was not leſs diſpoſed to be- 
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come coloured, by diſſolving the extractive parts 
of thread and piece-goods, notwithſtanding the 
acid with which the pot-aſh appeared to be 


combined. It ſeems probable, that the acid is 


but ſlightly attached to the alkali, and may be 
driven off by a ſtrong heat; as, in fact, I thought 
I perceived in ſeparate evaporations *. 


* This laſt obſervation ſeems to apply to ſuch bleaching 
liquor only, as may have been deprived of its ſmell by pot-aſhy 


and not to that in which chalk, or lime, may have been uſed; 
ame, | | 8 


CHAP. 
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CHAP. IX, 
Concerning the firſt Immerſion. 


Ta E firſt, as well as the laſt, immerſions may 
be made with the acid without ſmell, compoſed 


with the proportion of pot-aſh already pointed 
out; but in caſe this proportion ſhould be ex- 


ceeded, it muſt not be uſed but for the two firſt 


immerſions. In every caſe theſe ought to be 


made with the acid without ſmell, becauſe this 
liquid acts with more ſpeed and equality. We 
ſhall preſently mention the reaſon why, in caſe 


of a greater proportion of pot- aſh, no more than 


the two firſt immerſions ought to be made in 
this inodorous oxygenated muriatic acid. 
When the immerſions are to be made, if the 


apparatus is ſo placed, that the trough or back 


deſigned for that purpoſe is placed below the 
fpigot of the pneumatic veſſel (ſee Plate J. fig. 1, 
2), the muriatic acid is to be drawn off to the 
neceſſary height, in order that the goods which 
are folded in equal folds may be covered at leaſt 


two or three inches. But if the arrangement 


be not made in this manner, the liquor muſt be 
drawn 
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drawn off in pitchers, or conducted to the veſ. 
ſels of immerſion by leaden or wooden tubes, 
provided thoſe veſſels be placed on the ground, 
or low enough for that purpoſe. With reſpe& 
to what remains in the pneumatic veſſel, which 
is ſhewn by the degrees on the external tube or 
gage, after the moveable veſſel of immerſion is 
conveyed away on caſtors, if the bleaching li- 
quor be ſuppoſed to be ſufficiently ſtrong, and 


is not immediately wanted, it may be drawn oft 


in ſtone-ware bottles of that kind which is uſed 
for nitrous acid ; or, if requiſite, the diſtillation 
may proceed to its entire termination. I muſt 
only remark, that when the liquor is thus partly 


drawn off, the diſtillation is renewed though 


there be no increaſe of the fire, becauſe the gas 
which eſcapes from the diſtilling veſſels under- 


goes leſs reſiſtance from the diminiſhed column 


of water. This is even a method, as I have al- 


ready remarked, to render the liquor in the ſe- 


cond partition equal in ſtrength to that in the 
firſt ; for otherwiſe there will always be a dif- 
ference between them, which, nevertheleſs, 
ſpeedily diſappears when the whole of the fluid 
contained in the pneumatic veſſel is drawn off 
at once, and poured inte the ſame veſſel for im- 


merſion. 


} ſhall now proceed to deſcribe the method 
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3 
of ſubmitting piece-goods to the action of the 
oxvgenated murtatic acid. 
1. Above the veſſel for immerſion is placed 
the winch, or reel, uſed by dyers. The piece- 
| goods, if there be many pieces, are ſewed to- 


ner, that they form a large top, or endleſs web, 
which is paſſed over the reel, ſo that by turning 
one part riſes as the other deſcends, and the 
whole length is ſubjected to the action of the 


while another ſtanding in front of the cloth, 
takes it by each ſelvedge, and conducts it into 
the liquor. Two round ſmooth ſtaves may be 


manages the immerſion takes care to prevent 
the piece from folding breadthwiſe, and guides 
the cloth in ſuch a manner, that it may continue 


open and expanded as it deſcends into the 
veſſel. 


This proceſs of turning muſt be continued for 


half an hour, in which time the liquor, almoſt 


in every caſe, has produced its whole effect in 


equalizing the colour. It is then taken off the 


reel, and left in the acid for another quarter of 
an hour; after which it is paſſed again over the 


reel, and left in the liquor till the time of tak- 


ing it out, which may be done immediately, if the 
a fluid 


gether, or faſtened with ſtrings 1 in ſuch a man- 


acid. One workman turns the handle gently, 


uſed for the ſame purpoſe. The perſon who 
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fluid no longer acts on the goods, and ſhoulf 
appear ſtill of value to operate upon other 
pieces. This may be immediately aſcertained, 
either by the appearance of the fluid, of which 
experience will render the operator a ſufficient 
judge, or by the proof of indigo or cochineal, 


pointed out in the Annals of Chemiſtry, « | 


which I ſhall hereafter ſpeak. 
If the liquor do not retain ſufficient ſtrength 
for new, or dyed pieces, but enough for ſuch a 


are in a more advanced ſtate (which circum: 
ſtances, and qualities, will be ſoon learned by 


experience); or if it be proper for cotton ſtock- 
ings, or thread only, they may immediately be 
immerſed after having wrung the cloths by the 


wring over the trough, in order to ſave the acid 


they have imbibed, and bring them to a ſlate 
fit for boiling. Every time the piece-goods are 
wrung, it is neceſſary to arrange them in folds 


on a clean table, or board, whence they may be 


carried and arranged in the fame manner upon 
the ſtage of the lixiviating boiler. 
In caſe there be no particular haſte required 


to boil the goods, after it has been aſcertained 


that the acid exerts no further action upon 
them; and ſuppoſing, likewiſe, that no other 
goods are at hand to be immerſed in the fluid, the 
pieces may be diſengaged from the reel, and left 
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jn the bleaching liquor until they are wanted 
| for the boiling. This prolonged immerſion can 
| do no harm, and only exhauſts the acid more 


completely. Laſtly, when this liquor is entirely 
exhauſted, it is either to be thrown away, or elſe 
reſerved for the purpoſes hereafter to be men- 
tioned. This firſt ſolution, it may be remarked, 
has uſually a ruddy yellow colour. 

The veſſel, or back, for immerſion ought to be 
{quare, or at leaſt, long like a bathing tub, be- 
cauſe the piece-goods are much better ſtowed 
in ſuch a veſſel. It ought to be ſomewhat more 
than five quarters long, and three quarters wide, 


| theſe dimenſions being beſt ſuited to our piece- 


goods (in France). The height may be propor- 
tioned to the quantity or length of the pieces 


intended to be depoſited therein at the ſame 


time, and the maſs of fluid which muſt, conſe- 

quently, be poured in. ” 
The mixed goods of cotton and thread, or 
cotton alone, being more ſuſceptible of the 
ſpeedy action of the acid than ſuch as are en- 
tirely of linen; and among theſe the fine being 
more ſpeedily affected than the coarſe, they 
mult accordingly be taken out as early as expe- 
rence may have ſhown to be proper for their 
fiectual bleaching. The other goods which lie 
deneath, and require to remain a longer time in 
| e 25 the 
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the fluid, will be more advantageouſly aQe{ 
upon, becauſe they will be leſs preſſed, and wil 
float in a greater volume of the bleaching liquor, 

Inſtead of paſſing the goods over the reel ot 


winch in the manner here deſcribed, which re- 


quires the time and attention of two perſons, | 


the goods might be previouſly diſpoſed in x 
frame of one ell in breadth. This frame, ſee 
Plate VIII. fig. 1 and 2, is provided with a 
number of pins with heads, over which is paſſed 
the ſame number of loops attached to the el. 
vedge of the cloth, at the diſtance of an el 
aſunder. By this means the pieces are ful: 
pended in a zig-zag form, and not only occupy 
a ſmall ſpace in the veſſel, but likewiſe become 


of a very even colour, in conſequence of the free. 


acceſs which the acid obtains to the whole of the 
ſurface when the apparatus is plunged therein. 
This operation may be performed by a pulley 
faſtened to lines which ſuſpend the frame. The 
latter may thus be caſily taken out with it 
charge, and be left to drain above the veſſel it 
ſelf, or any other veſſel appropriated to that 
purpoſe, in caſe the liquor ſhould be found ſut- 
ficiently ſtrong to admit a ſecond frame pre- 
viouſly prepared. If this ſhould not, however, be 
the caſe, the fluid is to be diſpoſed as beta! 
directed. : 
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With regard to linen and hempen thread, and 


knit or woven goods of the ſame materials, they : 


may be managed as follows. 


Over a trough for the immerſion, ſee Plate IX. 


fig. 7 and 8, are placed clean poles or ſticks 
| cleared of the bark, upon which the ſkeins of 
| thread, ſtockings, night-caps, or mittens in pairs, 


are to be hung. After the acid is introduced, 


each hank, or pair of ſtockings, &c. is to be 
ſucceſſively turned, by immerſing that part into 
the liquor which was before upon the pole. In 
this manner the operator proceeds from one 
| pole to the other, and returns ſucceſſively to 
| thoſe goods which were firſt turned. Care 
muſt be taken to open them well at the time of 
turning, in order that they may preſent a greater 
ſurface to the fluid. Inſtead of turning the 
poles ſingly in this manner, it might be ſo ma- 
naged by a band, or other mechanical contriv- 
ance, that the whole might turn together upon 
turning one ſingle piece of the ſet. This me- 
thod would be lefs tedious and fatiguing for the 
workmen. 

It is adviſable, that the troughs for the im- 
merſion of threads ſhould be as nearly as poſſi · 
ble of a ſquare figure, in order that they may 
bold a greater quantity of hanks; and the 
diſtance between each may be very nearly 
equal, for the purpoſe of exhauſting the bath 
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with uniformity ; excepting that the diſtance 


between the ſides of the veſſel, and the thread 


may be leſs confiderable. 
As the bleaching liquor is liable to loſe its gas 


more ſpeedily in proportion to the extent of its 


ſurface, it might, perhaps, be proper to have the 


troughs rather deep than broad, in order that | wood 


| of ha 
ſhall 
| leaſt « 
| upſid 


the gas may be more effectually retained ; and 
ſince 1t 1s effential, that the bleaching liquor 
ſhould act with the utmoſt pollible equality 


upon the threads, inſtead of pouring it into the 
troughs wherein theſe are diſpoſed and arranged 


upon poles, it would be more advantageous to 
cauſe it to rife gradually to the height of the 
hanks or poles; a condition which may eaſily be 
obtained by means of one or more tubes of lead 
or wood ; the bended parts of which might be 
laid under the middle of the bottom of the 
trough. Theſe tubes being fixed along the in- 


ternal ſides of the trough, may be furniſhed at 


their upper extremity with a funnel of wood, ot 
of lead, for the reception of the fluid. After 
the fluid has been poured in, oreat care mult be 
taken to keep the tunnels cloſed. 


Theſe are the methods which it is convenient 


to uſe, to ſubject threads to the action of the 
oxygenated muriatic acid, when the operator 1s 
in poſſeſſion of a certain quantity; but when, 


on the contrary, the quantity he poſſeſſes is 
ſmall, 
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fmall, or his operations on a ſmall ſcale, certain 
pieces of baſket work, with handles, for which 
ſee Plate II. fig. 2 and 3, may be uſed, ſeveral of 
which mav be placed one above the other in a 
round or ſquare trough of oak or fir, it being of 
no conſequence which of the two kinds of 
wood be uſed ; upon each bottom a ſingle layer 
of hanks is to be diſpoſed, taking care that it 


leaſt one inch or two in depth, and to turn them 
upſide down, at firſt every quarter of an hour, 
and afterwards every half hour ; laſtly, after one 
hour's immerſion the thread may be taken out, 
if its colour be equal, and other thread put in, 
if the bleaching liquor continues to poſleſs 
ſtrength. In a word, this proceſs is to be ma- 
naged like the other already deſcribed ; it muſt, 
however, be remarked, that the bleaching liquor 
may appear to poſſeſs ſome ſtrength by the teſt 
of cochineal or indigo, though it may not have 
ſuſicient for the bleaching proceſs ; theſe nearly 
exhauſted ſolutions are to be reſeryed either for 
the kind of preparation hereafter to be pre- 
{cribed, or thrown away if no immediate uſe 
preſents itſelf ; or otherwiſe they may be kept 
for uſes which I ſhall deſcribe when I ſpeak of 
piece- goods. The colour of the bleaching li- 
quer which has been uſed for the firſt immer- 
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fame manner as thread of flax or hemp; namely, 
upon poles, or in baſkets ; with this difference, 


bleaching liquor is incapable of ſerving more 
than once for cotton. This liquor does not un- 
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ſion of linen or hempen thread or ſtockings is of 
a ruddy yellow, the ſame as that which has been 
uſed for piece-goods. 
Brown or white cotton threads are to be ſteeped 
and turned in the oxygenated muriatic acid, inthe 


nevertheleſs, that they require to be turned only 
halt as often. A good half-hour is ſufficient for 
the firſt immerſion, after which time they are to 
be taken out, and other thread put in, if the 
bleaching liquor continues ſtrong enough for 
uſe, for it very ſeldom happens that the new 


dergo any remarkable change of colour. 

Stockings, night-caps, gloves, mittens, and 
ſocks of cotton, may be very well managed with 
regard to the immerſion, in the ſame manner as 


linen or cotton thread; but as this ſort of bulky WW th 
articles occupy a conſiderable ſpace, and cannot tlic 
conveniently be laid on the other, it is adviſable 

to arrange them ſeparately in layers in the WW « 
troughs, which may be of any form, either round tu 
or ſquare, though the latter form is moſt con- in 
venient, and, upon the whole, to be preferred. 1 
Theſe articles are to be diſpoſed in layers upon 1 


Platforms of clear oſier work, provided, as has 
already 
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already been obſerved, with four handles, upon 
which the other platforms are to be placed. No 
more than three can be put into one trough. 
As the articles placed upon the uppermoſt plat- 
form might riſe to the ſurface, which would ex- 
poſe them to an inequality of colour, another 
platform, or piece of bafket-work, with a rim, 
may be placed above them, which muſt be fo 
managed as to preſs the goods in a {mall degree, 
and prevent their riſing. Two or three ranges 


of night-caps, ſtockings, &c. are ſufficient upon 


each platform. 


It is eafily known when the cotton ſtockings, 


or night- caps, have remained a ſufficient time in 
the firſt bleaching liquor. Nothing more is ne- 


ceſſary for this purpoſe than to hold them up to 


the light; in which poſition they ought not to 
ſhew thoſe opaque ſpots, which are of a more 
or leſs ruddy colour, according to the nature of 
the goods, or at leaſt very few of thoſe ſpots 
ilculd appear. 

Cotton ſtockings, with clocks, are more difh- 
cult to bleach in that part, and muſt be care- 
tully pulled open every time they are immerſed 


in the liquor, becauſe they are very ſubjeC& to 
ſarink up. It is advantageous to turn them in- 


lde-out previous to the ſecond immerſion. 
The preſent remark with reſpect to cotton 
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thoſc which are partly bleached: if the liquor 
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ſtockings is ſtill more ſtrongly applicable ta 
ribbed thread ſtockings. The fingers of gloves 
are hkewiſe more difhcult to bleach at their ex- 
tremities, becauſe the texture is cloſeſt at that 
part. It is even prudent to turn ribbed ſtock. 
ings inſide- out ſeveral times during the courſe of 
the immerſion, for which reaſon it will be moſt 
convenient to place them always near the top of 
the veſſel. Common cotton ſtockings, and other 
goods, may remain in the fluid without being 


turned during their immerſion, becauſe they 


are more looſe and ſpongy. They may be left in 
the liquor about half an hour. Cotton manu- 
faftured into goods is more difficult to be pene- 
trated than the ſimple thread. By means of 
cords paſſing through the handles of the lower 
platform, upon which all the others reſt, the 
whole ſyſtem may be very eaſily raiſed by a 


pulley. In this fituation they muſt be left to 
drain above the trough; after which, the pieces 
are to be prefled ſeparately by the hand, or all 


at once by mechanical means, if the operator be 
provided with an apparatus. 


It the acid be ſtill good, other ſtockings are to 


be immerſed in it, either in their firſt ſtate, or 


in different ſtages of the proceſs; the raw at- 


ticles muſt be immerſed in leſs quantity than 


be 
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be nearly exhauſted, it is to be reſerved pur- 

ſuant to the recommendation already given. 
The obſervation which we have made with 

regard to night- caps, ſtockings, &c. made of 


cotton, in which the greater or leſs effect may 


be ſeen by holding them up to the light, is alſo 
applicable to gloves and ſtockings of linen 
thread: but, as it has already been remarked, 
theſe goods are much more difficult to Bring to 
an equal colou ; for however looſe the texture 
may be, the linen thread always {wells conſider- 


ably, fo as to render ſtockings ſtiff and inflex- 


ible. The texture in this fituation is ſo difficult 
to be penetrated, that the bleaching 1s as it 
were entirely ſuperficial, It is better, therefore, 
when ſtockings are required to be well bleach- 


ed, that the thread ſhould have been cleanſed 


at leaſt before the knitting or weaving, by 
which means it becomes more diſpoſed to open 
and imbibe the acid. Stockings, of linen thread 


entirely in the raw ſtate, without having been 


cleared of their firſt impurities, are very un- 
pleaſant for the bleaching liquor to operate 


upon, and ſtill more when they are ribbed or 
have clocks. Theſe goods are liable to a very 


unequal colo ur. 


In general, all kinds of jooped or ſtocking 


work of flax or hemp, muſt be ſuffered to re- 
main 
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main in the liquor at leaſt half as much longer 
than other goods; that is to ſay, from two to 
three hours, for the acid does not penetrate 
them and gtve them an equal colour, unleſs it 
be fuffered to operate for a confiderable time, 
They muſt not even be lixiviated until their co- 
lour is nearly equal. If it ſhould happen that 
they do not acquire an uniform colour during 
the firſt immerſion, they muſt have a ſecond, 
which muſt, in both caſes, be of conſiderable 
ſtrength, and in which they muſt be kept a ſut- 
ficient time to undergo the effect without the 
intermediate action of the lees. This obferva- 
tion is equally applicable to all other piece- 
goods of linen, or ſtockings of cotton. 

With regard to knots of flax or hemp, they 
are to be bleached in the ſame manner as the 
ſtockings and night-caps, by diſpofing them 
as much as poſſible in thin ſtrata ; becauſe fila- 
ments are naturally much diſpoſed to become 
entangled, and form a cloſe maſs. Knots of 
flax are bleached very ſpeedily, that is to 

| ſav, by one or two immerſions leſs than are 
required for thread of middling fineneſs. It 
muſt, nevertheleſs, be obſerved, that they mult 
not be bleached until after having been beaten 
and combed, becauſe they muſt always bc 
ſoaped after the bleaching, on account of their 
___ adher- 
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adhering together while drying, a circumſtance 
which can hardly be prevented. If this be not 
attended to, there will be conſiderable loſs. 


Knots of flax bleached in this manner, and 


afterwards combed, appear to the eye as beauti- 
ful and ſhining as white ſilk. 

It muſt be remarked, that if the ſtoop of 
fax or hemp obtained from this bleaching, or 
bleached ſeparately, be cut, in caſe the ſtaple be 
too long, and afterwards carded, it has a ſingular 
reſemblance to the cotton of Siam, which is 


very plentiful in the market, and known to have 


the ſhorteſt ſtaple. When 1t is well carded, no 
difference can be perceived between the two 
articles; neither is it poſſible to diſtinguiſh them 
in ſpinning. I have had an opportunity to 
weave ſome of this thread at the end of a web 
of cloth, where it might have been taken for 
real cotton. I have likewiſe had an oppor- 


tunity of uſing it in candle wicks, in which 


there was no perceptible difference between it 
and cotton, either with regard to the colour, or 
clearneſs of the light. It will, no doubt, be a 


very intereſting object to aſcertain all the advan- 


tages which the commercial world may derive 
from this application of the oxygenated mu- 
riatic acid. 
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CHAP. X. 


Inſtructions with regard to the Quantity of Lixivi- 
ations and Immerſions. 


Tur number of immerſions for hempen or 
linen goods 1s commonly three for fine goods, 
ſuch as hollands, cloths, lawns, &c. &c. five 
for common cloths, and ſeven for the coarſeſt. It 
may alſo happen, that an immerſion extraordi- 
nary may be required for each of theſe kind of 
goods, according to the accidents they have 
met with, the greater or leſs degree of cloſeneſs 
in their texture, and the dark colour of threads 
here and there pailing through the cloths, par- 
_ ticularly in thoſe known at Laval under the 


1 name of toiles brindellees. This name is given _ 
Il to them on account of threads paſſing through 60 
ll them, which are ſaid to be dyed by the manu- of 
i facturer for the expreſs purpoſe of rendering it Da 
heavier, and on this account more advantageous x 
in the ſale. The dark threads of theſe cloths 80 
can never be bleached by the common method; þ 
whence a judgment may be formed of the ad- "| 


vantage of the new method in bringing theſe 


i | | goods 
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goods into the market, which, though fine and 
equal in beauty and general whiteneſs to thoſe 
of Flanders, Ireland, and Sileſia, are neverthe- 
leſs greatly depreſſed in price, on account of the 
ſingularity in the colour, which renders them at 
leaſt twenty per cent leſs valuable. 

From the number of immerſions here pre- 
ſcribed, it will follow that the lixiviations may 


| 3 reduced to two for fine cloths, four for mid- 


ling cloths, and ſix for the coarſeſt kind, ſuppoſ- 
ing the moſt perfect white to be required; for 
if a commoner colour ſhould be thought ſuffi- 
cient, one lixiviation, and one immerſion, may be 
deducted from each kind of goods; whence it 


follows, that for a middling white no more will 


be required than to give one or two immerſions 
to the ſine goods, two or three for thoſe of me- 
dium fineneſs, and three or four for goods of the 
moſt inferior quality. 

With regard to piece- goods of cotton, the 
coarſeſt will not require more than four immer- 
ſions, and three lixiviations. For ſuch as conſiſt 
of linen and cotton mixed, no regard muſt be 
paid to the cotton, but to the thread, which al- 
ways, during the proceſs, remains behind in its 
degree of perfection. Nevertheleſs theſe are 
bleached more ſpecdily than if they were en- 
tirely of linen, becauſe the cotton, which is in- 

„ ermixed, 
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termixed, renders the goods more penetrable by 
the acid. In general no more than five immer. 
ſions and lixiviations are required for the coarſeſt 
goods of this kind. The ſame advantage of 
ſpeed is alſo obtained in other open- worked 
goods, which admit the acid more readily into 
their texture. 

Linen and hempen threads are affected nearly 
in the ſame manner as piece- goods; that is to 
ſay, the fine thread requires no more the three 
immerſions, and two lixiviations, the middling 
four or five, and the double or ſewing thread, or 


threads of coarſe quality, ſix or ſeven immer— 


ſions; whence it follows, that three or four lixi— 
viations are ſufficient for fine thread, five or ſix 
for cloſe coarſe thread, and fix and a half for 
ſewing thread of the ſame quality. The latter 
threads requiring more care and attention, are 
likewiſe more difficultly penetrated by the acid. 


Gloves and ſtockings of hemp or linen follow 
nearly the ſame proportions, with the addition 
of half a lixiviation and one immerſion more, 


according to their quality, the cloſeneſs of their 


texture, and the inequality of the thread. 
Ribbed ſtockings, or ſuch as have woven clocks, 
will, likewiſe, in ſome caſes require an additional 
immerſion. The ſame proportion is to be ob- 
ſerved in theſe goods when they are mixed, as 


was 
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was ſhewn with regard to mixed cotton goods, 
excepting that an extraordinary immerſion, or 
half immerſion, is given on account of the linen 
thread, which ſwells up by moiſture, and al- 
ways becomes white ſomewhat more ſlowly. 
But, on the whole, ſingle threads bleach more 
quickly than piece-goods, becauſe the threads 
are more diſengaged and ſeparate. from each 
other, and being leſs compreſſed admit the fluid 
into contact with greater facility, with the ex- 
ception only of dyed or ſewing thread. But 
this facility in the bleaching is fully counter- 
balanced by the care which thread requires to 
prevent its becoming entangled or broken. 
Three immerſions are ſufficient to bleach the 
coarſeſt cotton thread, ſuch as that which 1s in- 
tended for cotton wicks ; and accordingly no 
more than two are required for common threads 
with the appropriate lixiviations, it being al- 
ways underſtood that the fineſt white colour is 
here meant. It is of no conſequence whether 
the cotton be of a dark colour, or inclined to 
white: the latter, which is naturally more foul 
or impure, might be expected to bleach more 
ſpeedily, but it frequently acquires the pro- 
per degree of whiteneſs more ſlowly than the 
other. FOOT OO 
Gloves, mittens, ſocks, night-caps, and ſtock- 
K. e }- ings, 
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ings, of cotton, require no more than three im. 
merſions, and ſometimes two are ſufficient, ac. 
cording to the quality and cloſeneſs of their tex- 
ture. Hence 1t may be obſerved, that the 
number of lixiviations cannot exceed two for 
the moſt common goods, and it is, therefore, eaſy 
to regulate the proceſs for an imperfect white. 
This colour, however, is ſeldom required on 
cotton. 
I muſt obſerve, that by the words half lixivia- 
tion, I underſtand that the lees poſſeſs no greater 
ſtrength than one degree at moſt for thread and 
piece- goods, and half a degree, or three-fourths, 
for cotton, if the lees be new; but otherwiſe 
the operator may uſe ſuch as have already been 
applied, and have not been reſtored to their 
original ſtrength, When the ſame term is ap- 
plied to immerſions, I mean to ſpeak of the 
bleaching liquor, diluted with one-fourth of its 
weight of water, or ſuch as has already been 
uſed for the firſt white, and ſtill retains ſtrength 
enough for the immerſion of pieces already ad- 
vanced in their bleaching. 12 90 
When the muriatic acid without ſmell is well 
made, the operator ſees with pleaſure that one 
quarter of an hour after the immerſion of thread, 
a white, and, as it were, ſoapy lather comes up 
to the top. This is a good ſign, for it very 
| ſeldom 
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eldom happens, that pieces immerſed in a 
bleaching liquor which produces ſuch an effect, 
40 not obtain an even colour. I muſt, moreover, 
-emark, that it is not neceſſary to dry the goods 
before their immerſion in the lees, or the bleach- 
ing liquor. It is ſufficient that they be well 
wrung, or cleared of their water to ſuch a des 
oree, as only to remain moiſt. We might even 
plunge them into the bleaching liquor immedi— 
ately after their rinſing, or wringing out of the 
les, if it were not that this management di- 
miniſhes its ſtrength in ſome degree. : 

On the ſame principle we may plunge the 
goods, when taken out of the bleaching liquor, 
into the lees without rinſing, but merely after 
ſtrong preſſure, though the rinſing appears ta 


deſerve the preference. To ſave time and trou- 


ble, however, I would adviſe the operator tq 
omit the rinſing when he is deſirous of haſtening 

his work; the only riſk which this omiſſion af- 
| fords, is that of weakening or neutralizing the 
Ixivium to a greater degree, which by this 


means will not ſerve for ſo many boilings. It 
| WM 5 proper alſo to remark, that if a lixivium thus 
neutralized, but not loaded, with colouring 


{ matter (which may be productive of deception 


be uſed, the goods will come out dyed of a 
K 2 nankeen 


if the ſtrength be not aſcertained by the taſte) 
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nankeen colour, and the operator will be 2 
toniſhed that they do not bleach though ſteep 
in a new and ſtrong bleaching liquor. Thj 
laſt, on the contrary, ſerves only to deepen the 


the lixivium is entirely exhauſted, and neutri. 
ized by frequent immerſions of goods therein 


This effect does not uſually happen, until after 
the lees having been uſed five or fix times with 


out being renewed. The remedy for this acci 
dent will be given hereafter. 

I ſhall conclude: the preſent chapter by ob 
ferving how uſeful it is to rinſe, and cleanſe the 
goods as foon as they have undergone their lix: 
viation, that is to fay, a few minutes after tak 
ing them out ; they are at that time more open 
in their texture, and more diſpoſed to part with 
the impurities which the lixivium may hare 
getached. 8 

In the rinſing of threads, they muſt not be 
held by the ſtring of the hanks, but, on the co 
trary, the hand muſt be paſſed through all the 
Kains, and thus held, they muſt be {tire 
round in the water. By this treatment the 
thread is better cleanſed, becauſe it remains let 


_ entangled, and more open. If the operato 


have the advantage of a river, or ſtream, tht 
ſhorteſt 
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ſhorteſt method will be to loop them all on a 
pole, and hold them ſuſpended in the water. 
The poles are to be fixed in an oſier baſket, in 
order that ſuch hanks as may be accidentally 


This is much more expeditious, and leſs embar- 
| N 


raſſing. . 


detached, during the act of turning, or placing 
them, may not be carried away by the ſtream. 
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CHAP. XI. 


An Account of the Quantity of Linen, and Cyin 
Thread, bleached at each Immerſion, and the Ct 


more 
lours acquired by theſe Subſtances. ceed 
upor 
Tu E quantity of pounds of linen, or h-mpen T 
thread, which may be paſſed into a bath con- for « 
poſed of the whole contents of a pneumatic 3 
veſſel of the acid without ſmell, obtained ac- © Þ* 
cording to the doſes and proportions before not 
preſcribed, may be eſtimated at ſixty or fixty- Wi Th 
two pounds for the firſt immerſion, and eighty * 
for the ſecond and following immerſions. [n im 
order to avail himſelf of this datum, for piece- | 
goods which are to be plunged in the liquor, of 
the operator muſt take care to weigh them be. of 
forehand, previous to ſteeping them to clear of pl 
their dreſſing. This quantity is alſo ſuſceptible Pp! 
of variation, according to the quality of the o) 
thread. Thread of middling quality is her : 
meant, 


The quantity of cotton which may be paſſed 
through a ſimilar doſe of the fluid, is from eighty 


to ninety pounds, of middliog quality, for the 
fill 


thn 


* 
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firſt immerſion, and one hundred for the ſecond. 
According to this rate the operations muſt be 
regulated for other objects, ſuch as ſtockings, 


night-caps, gloves, &c. 


It is more adviſeable to diminiſh than increaſe 


this quantity of goods, to have them more perfect, 


more equal, and of a better white. The ſuc- 
ceeding immerſions will produce a greater effect 
upon threads thus treated. | - 
The bleaching liquor which has been uſed 
for cotton becomes lightly charged with colour- 
ing matter, and at the firſt immerſions acquires 


a pale amber colour. The latter immerſions do 


not change it, but leave it clear and limpid. 


The ſame obſervation is applicable to both the 


oxygenated acids; that is to ſay, the acid with 
ſmell, and that which is without. 
As it is of effential conſequenee to be aware 
of certain events, or facts, by which the progreſs 
of the bleaching may be aſcertained, I ſhall here 


point out the gradations of colour, which the 
pieces aſſume after each immerſion in the oxy- 


genated muriatic acid without ſmell, made ac- 
cording to the proportions here deſcribed. The 
firſt e e gives the thread, or piece- goods, 


a reddiſh colour, ſlightly inclining to yellow ; 


the ſecond, a colour nclning to radey. yellow ; 
+ the 


annals of chemiſtry by the name of Javelle, the 
viation, aſſume the third colour; but I have ob- 
without uſing the ſulphuric acid, to remove the 


moreover, be remarked, that in order to obtain 


it is prepared by diſtillation, 


Jour which the thread acquires after the firſt 
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the third, a whitiſh yellow ; the fourth, a white, | 
ſlightly inclining to a ruddy tinge ; and by th, 
fifth and ſixth, the white becomes clearer and 
clearer. Theſe are very nearly the ſhades which 
are aſſumed by coarſe goods, for the fine goods 


frequently paſs to the ſecond or third gradation 
by one ſingle immerſion. 


When the liquor is ſtrongly concentrated in 
pot-aſh, ſuch as that which is denoted in the 


goods immediately, and without previous lixi- 
ſerved, that it is difficult to bleach them further 
lees with which they are loaded. It muſt, 


this tone of colour, it is ſufficient that the lixi- 
vium be diluted with water, ſo as to mark two 
or three degrees only on the acrometer inſtead 
of eighteen or twenty, which it may mark after 


There are ſome who do not approve the co- 


immerſion, but it may immediately be reduced 
by ſteeping the goods in cold or hot lees. The 
latter produes its effect more ſpeedily ; and after 
ſubſequent rinſing and drying, the goods retain a 


grey 
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grey white colour, more or leſs deep accord- 


ing to the ſhade it has received. Many venders 
prefer this grey, or reduced colour, on account 


of its preferable ſale in certain markets. 


With regard to the bright and perfect white, 
there are very few perſons in the provinces who 
care for it, or appear to give it an excluſive 
preference. Two reaſons may be given for this: 
firſt, becauſe a prejudice is unfortunately eſta- 
bliſhed againſt the ſpeed with which the new 
invented method of bleaching operates: and 
ſecondly, the conſumer 1s conſtantly perſuaded, 
whether the bleaching may have been performed 
in this manner, or in the field, that when the 
goods have attained an extreme degree of white- 
neſs, they cannot be as durable as ſuch as are 
leſs white. It is thought to be rotten, or burnt, 
and this opinion leads to a preference in favour 
of ſuch linens, and even cottons, which preſerve 


after bleaching a ſolid ſhade of grey, or dulneſs 


in the white. 

From a prejudice of the ſame kind it is, that, 
in many countries, the women, particularly the 
peaſants, prefer their linen, whether for cloth- 
ing or houſehold uſe, ſimply cleared without _ 
bleaching. The orders of proprietors, or put- 
chaſers, muſt therefore be attended to, and the 
number 
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number of immerſions and lixiviations regulated 
accordingly. 
It may be conſidered as a rule, that when the 


goods no longer communicate a perceptible co- 


lour to new lees, they are entirely finiſhed, and 


conſequently, that every ſubſequent lixiviation, 


or immerſion, will be attended with abſolute 
lofs, unleſs the immerſion is neceſſary to clear 
off the laſt lees, on the ſuppoſition that ſimple 
rinfing in a large quantity of water may not be 
ſufficient, 

I muſt, nevertheleſs, remark, that thread 
bleached by the oxygenated muriatic acid, may 
be uſed by the ſempſtreſs with much more 
ſpeed and briſkneſs than thread of the fame 
quality bleached in the field; it is leſs brittle, 
and, on that account, is better for the weft, as 


well as the warp. It likewiſe may be ſtruck much 


more effectually home to its place in weaving, 
and does not afterwards move. I received this 
valuable obſervation from impartial and unpre- 
judiced manufacturers, for whom I bleached 
thread according to this method for making 
handkerchietfs. 

Before I conclude the preſent chapter I mult 
obſerve, that the conjunction of the old and new 
methods of bleaching may be of incalculable 

advantage. 
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advantage. For however great may be the 
ſpeed of bleaching by the oxygenated muriatic 
acid, it is ſcarcely poſſible to adopt it in an 
extenſive manufaCtory, to the excluſion of the 
method of expoſure in the field, without very 
heavy charges in workſhops, tools, and utenſils; 
| would therefore adviſe, that the entire bleach- 
ing, without expoſure in the field, ſhould be 
confined to ſuch goods as are intended to re- 
ceive, what may be called, a half or three-quar- 
ters white; and that thoſe which require a 
higher bleaching ſhould be finiſhed by expoſure 
in the field. By this arrangement the produc- 
tion of each kind of white colour will be dif- 
tributed, ſo as to be very ſpeedy, and to acquire 
the requiſite degree of perfection in a very eco- 
nomical manner for the manufacturer, under all 


the heads of time, expence, and labour. The 


high price which may be afforded by a piece of a 
perfect white, and fine quality, will be a compen- 
ſation for the price of common goods intended 

for ordinary uſe. 


CHAP, 
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„ CHAP. XII. 
| h 


Of the Firſt Dreſſings, 


Is order to give more clearneſs to the white 
colour of bleached goods, it is uſual to give 
them certain dreſſings. Fine piece-goods, ſew- 
ing thread, ſtockings, gloves, and other articles 
of thread, or cotton, are more particularly ſub- 
jected to this treatment. The following inſtrue- 
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| tions may be ſufficient to ſhew the management x 
| of theſe ſeveral articles, after they have been 
| 


ſubmitted to the laſt immerſion. 1. The piece- 
goods are firſt to be preſſed, or wrung, in the 
ſame manner as after taking them out of the 
muriatic acid, and in this ſtate they are to be 


I immerſed in water, rendered ſour by ſulphuric 
i acid, to ſuch a degree that it may mark from 
| | two and a half to three e grees of the areometer 
if | of Moſſy. The Iriſh manufaQurers, who uſe 
ple this acid in preference to ſour milk, for the 

1 bleaching their piece-goods, compoſe their 

i bath of one hundred parts of water to one of 


acid. This proportion communicates to the 
water a taſte reſembling that of ſtrong le— 
monade. 
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The French bleachers, particularly thoſe of 


Mayenne and its environs, who are accuſtomed 


to paſs their piece-goods through ſulphuric acid, 
compoſe their bath of fixty pots of water to one 
pot of ſulphuric acid, and they leave their goods 
immerſed therein during the whole night. The 
bath may be uſed cold, but it is more effeCtual 
and ſpeedy in its operation when heated, and 
appears beſides to throw out the colour to more 
advantage. If it be thought proper to uſe the 


heated bath, it will not at all be neceſfary that 
it ſhould exceed the heat which the hand can 
conveniently ſupport. But it is adviſeable in 
that caſe, to pour in the ſulphuric acid at the 


time when the hot water is added, or elſe to 
mix it with one of the meaſures of cold water, 
which may be uſed to dilute the mixture, or to 
cool it. At the. time the hot water is poured 
out of the boiler, the acid muſt be poured 
gently, and with care, becauſe it is hable to fly 
about“; and the greateſt attention muſt be paid 
to mix it well, with the water, in order that the 
bath may be equally acid throughout. 


The goods which are immerſed in the bath 


* This danger is obviated by actually ll ds neck 
of the bottle in the water. The ſulphuric acid immediately 


quits the bottle, in conſequence of its ſuperior weight. —T. 
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may be left for half an hour, or an hour, with. 
out the leaſt apprehenſion of any ill conſe- 
quence. I have even left them for twelve- or 
fifteen hours without the ſligheſt accident. The 
bath muſt be left covered whether jt be hot or 
cold, principally in order to prevent any acci- 
dental dirt, or other impurity, from falling into 
the fluid. The goods muſt not be too much 
preſſed together: the leſs they are preſſed, the 
ſooner the acid will produce its effect, and con- 
ſequently the leſs time will be required for them 
to remain in it. N 
When the goods are taken out of the bath 


they muſt be preſſed or wrung, and then kept 


in a ſtream, or large maſs of water; that is to ſay, 
until upon rinſing them out in various parts, and 
applying the tongue to the part that is cleared, 
no acid taſte ſhall be perceived. If any ſuch 
taſte remain, the goods muſt be immerſed again, 
if in a running ſtream, or the water muſt be 
changed if they be ſteeped in troughs. 
When the goods are ready for taking out, 


they are to be wrung with the winch, or hook, 


before deſcribed, and preſſed, and then paſſed 
through the blue liquor if neceſſary. The blu- 
iſh caſt may be given in two ways, either by 
paſſing them through a hot or cold ſolution of 

the 
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the ſoap, in which a ſmall quantity of fine in- 


digo has been diffuſed in the uſual manner by 
means of a bag; or otherwiſe the piece may 


merely be plunged in a ſolution of white ſoap, 
without any kind of blue, while it ſtill contains 


a ſmall portion of acid. In the latter caſe, the 
acid contained in the cloth immediately deve- 
lopes in the bath a ſlight tinge of Pruſſian blue, 
ariſing from the particles of iron combined with 
the alkali of the ſoap, which tinge is diſtributed 
very equally on the whole piece. I muſt re- 
mark, that I have always uſed white veined, or 
mottled ſoap, to produce this laſt kind of blue. 
As a certain degree of experience is neceſſary 
in the uſe of this ſecond method, which, never- 


theleſs, poſſeſſes the recommendation of eco- 


nomy, I would adviſe the operator to make uſe 
of the former, until, by trials, he is ſo far accuſ- 
tomed to the ſecond as to have no fear of miſ- 
take. | 


The piece-goods being then well preſſed are 


always dried upon lines of hemp, or, which is 


ſtill better, of hair ſtretched on poles properly 
diſpoſed under cover; the pieces are held on 


the lines by the uſual wooden peg or clamp of 


the laundreſſes, or they may be hung over poles 


cleared of the bark, and covered with coarſe 
cloth, in order that the goods may not receive 


any 
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any ſtain from the wood. It ſeems, upon he 
whole, a matter of indifference, whether the 
drying be performed in the ſhade, or in the 
{un-ſhine. 

With regard to common or coarſe cloths, 
which require no very extraordinary bleaching, 
they are never blued unleſs it be required. In 
every caſe, as it is eſſential that the blue ſhould 
be given with as much evenneſs as poſhible, care 
muſt be taken to paſs the pieces over a reel 
placed above the veſſe] expreſsly appropriated 
to this purpoſe. 

Linen or cotton thread, &c. is dreſſed in the 
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ſame manner as has been directed for piece- 


goods. Theſe may be plunged in a bath of ſul- 
phuric acid upon poles, or in the ſame manner 
as has been directed for the bath'of blue. . It is 


not neceſſary to turn them, becauſe the poles 


are fixed in the veſſel beneath the ſurface of the 


liquor; or, inſtead of this method, they may be 
diſpoſed in layers in baſkets of white willow. 
The bath of ſulphuric acid may be uſed for al 
kinds of goods, though in proceſs of time it af: 
ſumes a flight amber colour; it is poſſible, 
nevertheleſs, to uſe it without danger until it is 
entirely exhauſted, taking care only to reſtore it 
from time to time, by the addition of that qual 
tity of acid which may be neceſſary to Keep up 
its 
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its ſtrength; when, however, the bath of acid 
has at laſt acquired too deep a colour, it muſt 
be entirely renewed. 

Linen and cotton threads are likewiſe plunged 


in the bath of blue, after having immerſed them 
in the acid upon the poles; but in order that 
this part of the preparation may be diſtri- 
duted equally, the ſkeins muſt be turned once 


or twice half round; they may likewiſe be 


preſſed by the hand, provided the quantity be 


ſo ſmall as to render the economy of time an 
object of no conſequence. 

Every kind of wood may be employed 'with 
nearly the ſame advantage, for the baths of ſul- 
phuric acid or blue, without fear of ſpotting 


| the goods. I have uſed oak, cheſtnut, white- 


wood, and deal. The latter, however, 1s pre- 
ferable, if at hand. Great care ſhould be taken, 
that there ſhould be no nails in it; and before 
the pieces are plunged in either of the baths, 
the acidulated water muſt be well ſtirred, in 
order that the acid, or the blue, may be equally 
diſtributed. Stockings, night-caps, gloves, &c. 
of thread or cotton, require particular manage- 
ment. After the bath of ſulphuric acid, and 
before they are paſſed through the blue, it is 
aways advantageous to give them a good ſolu- 
tion of white ſoap, in which they muſt be well 

oy rubbed, 
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rubbed, for the purpoſe of completely remoying 
the ſpots of oil or greaſe of the manufacture; 
which may have reſiſted the black or green 
ſoap, or the lees, to which they have been 
ſubjected during the . procefs. of bleaching; 
for it very feldor happens, that they are ei. 
tirely clear of ſuch ſpots, becauſe the dirt q 
the hands with which almoft all this kind d 
goods are covered, frequently prevent thei 
being feen. The oxygenated muriatic acid 
having .likewiſe little or no action on fat or 
olly bodies, the different objects fo fpotted 
might be plunged to little purpoſe in that fluid 

Stockings, gloves, &c. when taken out & 
the ſelution of ſoap, are to be cleared in clean 
water, after which they are to be ſubjected to 
the preſs, or wrung, previous to paſſing then 
through a ſlight infuſion of blue. The ſecond 
method of communicating the blue tinge, 2 
before deſcribed, may here be uſed, that 1s to 
fay, they may be plunged in the ſolution of ſoap 


immediately upon taking them out of the acid 


and rinſing them, if the goods have no ſpot 
upon them, which it is eſſential previouſly t 
diſcharge: ' After they have received the blue, 
they are to be preſſed, or wrung, and dried 
upon cords, firſt turning them inſide- out, for 
fear of ſoiling the place of contact. This pre. 
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cation ought to be taken before they are 
paſſed through the blue, and a ue time of 
taking them out of the ſolution of ſoap. 

Linen or cotton thread requires its hanks to 
be opened and ſeparated, in order that it may 
ry more ſpeedily. This is the moſt certain 
method of preventing the entangling of the 
thread, and their conſequent breaking, which 
ould not fail to happen ſooner or later, eſpe- 
cially with ſingle thread, if the operator were 
to ſuffer them to dry before they were ſeparated 
from each other. This ſeparation is to be made 
after they have been preſſed, or wrung out of 
he laſt fluid. It is time enough, nevertheleſs, 


lean WW 
1 © 2 90 it when they are half dry, and in this ſtate 
ven rtis, in fact, rather more convenient. 


The following method is very convenient to 
ntangle the thread, particularly ſuch as is fine, 
nd reſtore it to its original ſtate, when, in con- 


18 to 

25 1 of the operations of bleaching, the 
acid, eins may have been mixed in ſuch a manner 
ſpot s to endanger their breaking, if an attempt 
ye made to clear them by any other means. 
blue, t conſiſts ſimply in extending each ſkein ſepa- 


ah, and (lightly, under water. By turning 
nd returning them, and afterwards extending 
em with the hand, the threads will very ſoon: 
fange themſelves, and obtain their original 
| 8 ftuation 
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I 
1 ſituation gently, without obſtacle, and without 
1 giving any cauſe to apprehend their breaking. 
1 If by accident the thread ſhould become dr, 
„ while too much intermixed to be cleared anf 
| "j wound off in this ſtate for wefts, warps, or othe 
| 16 


uſes, nothing is more effectual to clear the ſkeiny 
than ſlightly rubbing them with linſeed oil, her 
and there. This method is uſed for entangle 
filk ; and I have found it ſucceed perfectly wel 
with thread. 
Ihe operator muſt be aware not to ſo 
cleared objects (ſuch as callicoes, or other linen 
or cotton goods, dyed or printed) in the ſoap 
ſolution, which has been uſed upon pieces taken 
out of a ſtrong oxygenated muriatic acid, eve 
though they may have firſt paſſed through: 
bath of ſulphuric acid. For this ſolution d 
ſoap does not fail to acquire the property d 
bleaching and diſcolouring other goods, unkb 
the goods which were ſoaped have, after bein 
taken out from the muriatic acid, been in. 
merſed in clear water for a long time, I hae 
ſeveral times beheld this effect with ſurprize; 
have frequently remarked, even that piece 
which after being taken out of the bleachiy 
liquor, have undergone an immerſion in the ſif 
phuric acid bath, ſtill retained a ſufficient qua 
tity of muriatic acid to aſſume a yellowiſh ting 


attcl 


Rout 


| 8. 
e (ry, 
| and 
Other 
kein 
, here 


neled 


7 well 


ſoap 
linen, 
ſoapf 
taken 
evel 
oh 
on 0 
rty d 
unleb 
being 
1 im. 
hate 
ze; 
leces 
ching 
je {ul 
quan 
tinge 


aller 


Cottons, Thread, &c. 149 


after they had paſſed through an infuſion of in- 
| digo. This laſt ſometimes aſſumes the ſame 


tinge after an interval of twenty-four or thirty 
hours. 

To avoid this inconvenience, it is neceffary 
not only to cleanfe the piece by rinſing after 
its laſt immerſion, but likewiſe to give it a ſlight 
immerſion in a ſoapy or alkaline water, from 
which it muſt be afterwards well cleared. 

The bath of indigo muſt be compoſed in fuch 
2 manner, that it may not be neceſſary to reſtore 


it during the immerſion of the fame article; 


otherwiſe there would be a danger of its receiv- 
ing different fhades of blue, 

There is much lefs danger of this in uſing the 
azure blue (powder blue of the market), the 
different ſhades of which are all previouſly pre- 
pared, and fold in this ſeparate diſtinQ ſtate. 
In either caſe it is neceſſary to plunge the goods 
in the bath, at the moment when the colour 
js ſuſpended, and to leave them in it no longer 
time than is neceſſary for them to imbibe it. 

have before recommended, that the waters 
of the immerſions, or bleaching liquor, ſhould 
be preſerved, even though too weak to act ſen- 


ſibly upon the pieces already in part bleached. 
They are uſeful in this part of the proceſs; that 


is, after the dreſſing with ſoap, for ſuch articles as 
2 | are 
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150 The Art of Bleaching 
are not to be paſſed through the blue: for thi 


laſt dreſſing is not agreeable to every one, he. 


cauſe it gives a greyiſh tinge to ſuch parts x 
are not of a very firm white. After the immer. 
fon in ſoap- water, and the ſubſequent rinfing, 
the goods, being firſt well preſſed, are throw 


into this exhauſted bleaching liquor, where | 


they ſoon acquire a clearneſs, which has a very 
good effect. After they have remained in this 
fluid for half an hour, they are to be preſſed and 
dried as before directed. It may alfo be re- 


marked, that the ſame reſerved bleaching li- 


quor, though exhauſted, is excellent for clearing 
and rinling thread and ſtockings from their lixi- 
vium when they are already bleached. I it 
were applicd to no other uſe, it is preferable 
for this uſe to common water. The ſeveral ar- 


ticles are much more ſpeedily cleanſed, and ac- 


quire a certain degree of improvement in the 
general appearance of their colour. 
Some perſons require in their goods a certain 
dreſſing, as it may properly be called, which at- 
fords, particularly to ſuch as are of open tex- 


ture, an appearance of firmneſs, which they 
loſe when folded. The dreſſing may be given 


in a more or leſs durable manner. The fit 


method conſiſts in drying the goods, with 


{carcely any wringing, and haſtening the drying 
: : 
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LY 


as much as poſſible. This dreſſing is, as may 
eaſily be imagined, one of the malt innocent; 

but its effect diſappcars by handling, or car- 
riage, or by one fingle time of wear. The ſe- 
cond dreſſing, which. is permanent till after 
waſhing, 1 as all the world knows, in in- 


corporating ſtarch WI ith the powder: blue for 


ſuch objects as require it, or uſing it without 
blue for thoſe which do not. The doſe muſt 


be varied according to the quality and kind of 
the goods, and the choice of the proprietors, 


There are likewiſe certain articles, to which 
a greater or leſs appearance of firmneſs is given, 


by a dreſſing of glue or gum-arabic, which is 


mixed with the darch after both have been 


boiled ſeparately. 
There are alſo certain articles, ſuch as linens, 


which are frequently dreſſed with a decoction 


of rice. 
Theſe different goods are always hot-preſſed 


by means of a cylinder ; which operation gives 


them the proper degree of firmneſs. 
As every object which can be of uſe to acce- 


lerate the work, and diminiſh labour, is of great 


Importance, I ſhall here deſcribe the machine 
with which the Engliſh, wha are the inventors, 
waſh their fine linens. 


it conſiſts in a kind of churning inſtrument 
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more fully explain. 
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(ſee Plate II. fig. 15 and 16), the circular part q 


fixed pins of white-wood, rounded at their en E. 
tremities. They are more or leſs long, according in 
to the depths of the troughs in which they m 
are uſed. The handle of this inſtrument is it 
croſs, or T, with which the pins at the other c: 
end may be moved in different directions, ani WI te 


uſed to agitate the ſtockings, and other ſmal 
articles depoſited in the troughs, containing the 
ſolution of ſoap. This inſtrument being moved 
in various directions, is very convenient in caul, 
ing the ſuds to lather, and to impregnate the 
linen with great expedition. It appears to me, 
that ſuch an inſtrument may be uſeful to clean 
ſtockings, gloves, and other articles of cotton 
or linen thread, which may be required to be 
bleached or diſcoloured, as I ſhall hereafter 


I have been informed by an Engliſh v woman, 
whom I ſaw make uſe of this machine, that 
they have others of the ſame kind in England, 
of a ſize adapted to common waſhing ; and even 


ſome of ſuch large dimenſions as to be moved 
by horſes. If this be practicable, it might, at 
leaſt, be worth trying. And for this reaſon it 


is, that I have thought proper merely to de- 


ſcribe the {mall inſtrument I have myſelf ſeen, 
The 


The ſame recommendation may be offered in 
favour of another machine, which is uſed in 


England to rub coarſe linen. It conſiſts ſimply 


in two ſtrong planks with grooves, the upper- 
moſt of which is moveable ; the motion which 
it gives to the cloth paſſed between them 


cauſes the ſoap, or lees, in which it is plunged, 


to lather, and contributes to clear it of its im- 


purities. 
The Engliſh Iikewife uſe, with advantage, 


for waſhing clothes, two grooved cylinders, 
running one upon the other, by means of a 


handle above the veſſel of water, between 
which cylinders a number of pieces of cloth 


are paſſed at a time, their extremities being 


ſewed together, ſo as to form a long loop, 
or endleſs web. A few turns of the cloth 
between the cylinders (the lower of which is 
abſolutely covered with water) are ſufficient to 
cleanſe it from all the impurities which the lees 


have opened and detached. I have not thought 
it neceſſary to give a deſign of theſe two ma- 


chines, which are executed and uſed with ſuc- 
ceſs at St. Denis, as well as at Beauvais. 
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CHAP. XIII, 
Of the last Drefings, 


Pixck goods, bleached by the oxygenated 


muriatic acid, if left to themſelves during the 


courſe of bleaching, are ſubject, from the na- 


ture of their thread and texture, to ſwell and 
contract; and, conſequently, to loſe, in their di- 
menſions, particularly in length. II is eſſential, 
therefore, not only in order to recover this mea - 
ſure, but lizewiſe to render the piece more uni. 


form, ſofter, and more equal in its grain, that it 


ſhould receive a proper dreſſing, to reſtore its 
original ſtate. The neceſſary treatment for pro- 
ducing this effect, is by means of an apparatus 
deſcribed in Plate VI. fig. I and 2, It conſiſts 
of a light frame of wood-work, on the upper 
part of which there are ſeveral light bars fixed 


acroſs, very near one another; and on each fide 


is a grooved piece. The piece-goods are drawn 
between theſe bars and the ſtretcher ; after 


which they are rolled on a wooden cylinder, 


,oved Ly wheel-work, turned by one or tW O 
men, according to the gegree of tenſion re- 


quit red 


Cottons, Thread, Sc. 155 


quired to be communicated. This dreſſing on 
the roller may be performed either with or 
without the application of heat; the piece 
being either humid or dry. 

It muſt be dreſſed in a dry ſtate, without 


heat, when nothing more is required than to 


ſoften the grain, and to reſtore its original di- 
menſions. On the contrary, the operation 18 
performed with the aſſiſtance of heat on the 
humid piece, where it is required not only to 
be ſtretched but dried at the ſame time. Inde- 


pendent of the force of tenſion to which the 
piece is ſubjected in the direction of its length, 


the perſon employed to roll it upon the cylinder 
muſt be careful to pull it out by the ſelvedges, 
to the ſame width as that part which is fixed 
upon the cylinder already. The piece muſt 
then remain at leaſt twenty-four hours upon 
the cylinder, that the folds, or wrinkles, may be 
totally effaced, and its original dimenſions per- 
manently reſtored. The rollers, or cylinders, 
ſhould be covered with cloth, to prevent the 


Bleached goods from being foiled, and iron 


plates muſt be placed beneath for the purpoſe 
pf drying them, when it is required that this 


operation ſhould be performed at the ſame time 


as they are ſtretched and rolled, 
When the object of the manufacturer is 
ſimply 


piece is rolled, muſt likewiſe turn. The handle 
5 of this apparatus is fixed to the lower rollet, 
It: and requires one perſon to turn it. I have not 
{ thought it neceſſary to make a drawing of this 
| ; | machine, as it is now uſed in many manufac. 
5 tories and workſhops. 
When it is required to compreſs the grain of 
the piece, or to glaze it, it muſt then be paſſed 
through a hot calendar, ſee Plate VII. fig. 1, 2, 
3, which conſiſts in a ſolid frame of wood- work, 
in which moves a braſs cylinder, kept at a cer. 
tain degree of heat, by means of balls or bars of 
iron heated in a furnace, prepared for the pur— 
poſe. This cylinder is placed between two others 
of walnut tree, and of twice the diameter. Before 
its arrival at theſe cylinders the piece is paſſed 
over and under ſeveral bars, as well as through 
a ſtretching frame. This machine is uſually 
moved by a horſe, though there are ſome which 
are worked by hand, but, of courſe, with 
leſs expedition. In either caſe, that is to fay, 
whether they may be intended to act with or 
without heat, although the former is preter- 
: able, 
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1 ſimply to take out the folds or wrinkles of the 9 

| i}; piece, without altering its grain, it is to be ſue, n 

| Il ceſſively paſſed over feven wooden rollers, dif. 1 

| | poſed one over the other in ſuch a manner, that > 
I by turning one, the ſix others, over which the E 
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able, the machine is always ſet in motion by a 


train of wheel-work, to procure a ſomewhat 
greater degree of tenſion, and more perfectly to 
efface the folds. When the piece paſſes under 
the heated cylinder, it is to be ſlightly ſprinkled 
with water, by means of a ſmall broom or rod. 


In ſome bleaching works they uſe the mangle, 


more or leſs loaded ; a well-known engine, con- 
fiſting of a ſquare heavy box, which is made to 
run backward and forward upon cylinders of 
wood. This machine, which is commonly 
moved by water, or by a horſe, does not glaze 


the goods, but lengthens the meaſure. It ne- 


ceſſarily implies the uſe of an engine, like that 
deſcribed in Plate VI. to diſpoſe the pieces upon 


the cylinders. The mangle is alſo neceſſary 


when the goods are required to be damaſked, 
that is to ſay, when the effect of a wave is de- 
fired upon their ſurface. This laſt dreſſing is 
ealily obtained, by rolling the folds a ſlight de- 
gree in zig-zag. 

The following method is likewiſe very much 


uſed for drying piece-goods by the dealers of 
thoſe articles. It is extremely ſimple, and con- 


fiſts imply in a plate of copper or braſs placed 
on an iron ſtand, under which is placed a baſon 
of charcoal, or burning embers. The piece 
being paſſed over this heated plate, dries gradu- 
ally. 
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ally, and very ſpeedily. This method is equi. 
valent to a ſecond paſſing through the ſtretch- 
ing engine, and ſerves well for drying, but does 
not reſtore the original meaſure. It is, how- 
ever, perfectly well ſuited to ſtockings night- 
caps, &c. The heated plate ſhould be kept 
perfectly clean, leſt it ſhould foil the goods. 


The method of drying, and giving uniformity. 


to piece-goods, being deſcribed, it now remains 
to be ſhewn, how thread is to be arranged and 
dreſſed after drying on the pole. The prepar- 
ation given to this article tends to clear the 
thread from that roughneſs which it acquires 
from handling, and never fails to exhibit when 
dry. This is eaſily removed by ſhaking each 
hank, either upon the pin or the hand, after 
having rubbed it between the hands, or beaten 


it with a mallet. The operation is particularly 
neceſſary for ſkeins of ſewing filk, which, as I 


have before remarked, are diſpoſed to curl up 
and ſhrink from their original meaſure; to 
which they may, however, be very ſpeedily and 
conveniently reſtored by means of a kind of 
frame, ſee Plate VIII. fig. 3 and 4, acroſs which 
the ſkains are to be paſſed and ſtretched. One 
of the moveable croſs-pieces is to be raifed and 
fixed, by means of the pins which enter into 
holes diſpoſed in a zig-zag direction, at a ſmall 

= diſtance 
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diſtance from each other, on the apparatus of 
the frame. It may eaſily be underſtood, that 
each ſkein being moiſtened and wrung, and 
afterwards paſſed over theſe croſs-pieces, muſt 
remain thus ſtretched for a certain time, that is 
to ſay, until it is dry, and by that means forced 


to preſerve the length, which it has received 


from this tenſion. But this laſt preparation is 
not uſually given, except to double or ſewing 
thread, which muſt be ſpread out as much as 
poſhble upon the crofs-piece, i in order to haſten 
the drying. 

The ſkeins of fingle thread are afterwards to 
be tied up in the middle, and put together by 
ſcores, or quarters of the hundred, in a bundle, 
tied together with a ſkein of the fame thread. 
At leaſt the finiſhed thread, in ſome provinces 
of France, is thus made up for delivery from 
the bleacher to the merchant or manufacturer. 
With regard to ſewing or double threads, they 
are turned up in a ſpiral or twiſt, and, in order 
that they may lie cloſe, this operation is made on 
the pin. See Plate II. fig. 12. This, in France, 
is called folding up in carrots, 

Stockings, night-caps, 8&c. of thread or cotton, 
as ſoon as dry muſt be examined, to take up 
the ſtitches, or repair them, for it very ſeldom 
happens, particularly in flight goods, ſuch as 

ſtockings, 
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ſtockings, that they paſs through the various ope. 
rations here deſcribed without. ſome ſtitch fall. 
ing ; there is, indeed, little to be feared if the cot- 


ton be knitted by hand, but moſt goods which are 


wove in the ſtocking engine, which is employed 
in preference for articles intended for ſale, are 


very unequally knit; and many articles are 


made, like the Engliſh goods of the ſame kind, 
with two or three threads, which diminiſhes 
their ſtrength ſtill more. Stockings, gloves, 
&c. after examination, turning, and repairing, 


jf neceſſary, are diſpoſed in the preſs, folded in 


three folds according to their length, then ſorted 


according to their quality, faſhion, and dimen- 


fion, in ſixes or half dozens. After dreſſing, if 


required, they are then put into the preſs ; and 


Iaftly, wrapped in blue or white paper, and 
properly marked. 

Theſe laſt dreſſings are not commonly given, 
unleſs the employer requires them ; otherwiſe 
theſe kind of goods are returned as ſoon as dry, 
even without turning them, for fear they ſhould 


be ſoiled in the carriage. In many places ſtock- 
Ings are dried on the leg, in order that they 


may recover the contraction they have under- 
gone in the bleaching, for it is the property of 


frame-work knitting to ſhrink and draw up 2 
| little when wetted. No more than one pair of 


ſtockings 
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e. NNockings is put on each leg; and to prevent 
1. reir ſhrinking, as they dry, the upper part of 
t. the leg is fixed with pins after the ftretching 
re has been carried to the required extent. The 
d forms, or legs, ought to be made of aſh-wood, 
re and, if poſſible, of a ſingle piece, becauſe the 
" ſtockings may be torn at the place where the 
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d, two pieces that form the foot and leg are joined ji 
N together, as is frequently the caſe with theſe | 
„ Finplements. The corners ought to be very iN 
z, Naarefully taken off, to prevent the ſame acci- 1 
n dent from taking place. | ll: 
d Stockings, whether of thread or of cotton, are | 
„ lkewiſe ſinged with a hot iron, which is paſſed ip 
it oer the article, properly ſtretched on the leg. i 
d This preparation is not to be given but juſt lit 
1 before the laſt bathe in the lixivium, or immer- nl 
fon in the acid, on account of the reddiſh brown 1 
, colour, which is the conſequence of this proceſs, l; 
e and requires to be cleared off. — 1 
, Inſtead of this proceſs with the hot i iron, the | | 
9 gods are ſometimes paſſed over a lamp of MH 
. burning ſpirit of wine. Theſe particular dreſſ- j 
V ings are only given to ſuch goods as are re- 901 
quired to have a very uniform appearance, and 
K the moſt exquiſite white, in imitation of goods 
'E - the ſame kind which we import from Eng- 
4 and, 
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cloth is thrown on the other fide of the roller, 
and the workman continues to make the fold 
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Having thus ſhewn the method of dreſſing 
ſquaring, and drying the pieces, I ſhall nor 
proceed to give directions for folding then, 
This operation is uſually performed on th 
ſtick; becauſe it is very expeditious, and the 
goods are in this way very properly folded. 

Moſt piece-goods are folded in two, acrof 
their length (ſee Plate II. fig. 7) ; for this pur. 
poſe, one of the ends of the piece is paſſed over 
a moveable roller, previouſly ſuſpended at each 
extremity in the Joop of a cord, fixed to the 
cieling of the work-ſhop : this length of the 


he has began, by drawing what he has folded 
equally over the roller; In this manner the 


piece becomes completely folded up. Atten- 


tion muſt be paid, that it ſhould fall upon 2 
ſtage, or board, in order that it may not be ex. 
poſed to injury, or dirt. 

The cloth, thus folded in two, is carried to 


a table (ſee the ſame Plate, fig. 8 and 9) to be 


folded in this ſtate, in equal and regular folds. 


The length of the intended fold is taken wit! 
the piece itſelf, which is applied to two ili! 
iron bars, fixed on each fide of the table, and 


pierced with different holes, to fix the fupports 
which determine the length of the folds ; after 
Which, 
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which, with a firſt rod reſting on the two firſt 


| ſupports, the cloth is thrown over the rod, and 


thence carried to the ſecond, which is to form 
the oppoſite fold. In this place a tod is laid to 
form the fold, and the cloth is again carried to 


the oppoſite extremity, where a ſecond fold is 


made over another rod. Hence the workman 
proceeds, as before, to the other extremity, and 


the ſame proceſs is thus repeated to the end of 
the piece, drawing out thoſe rods, as he pro- 


ceeds, which were firſt laid. It is not neceſſary 
to uſe more than four or five rods at each ſide. 


They are of poliſhed iron, of the thickneſs of a 


little finger; the pins, or ſupports, placed in the 
holes of the flat bars of iron, ought to be ſuffi- 
ciently long to contain all the folds which the 
cloth may require. The length of theſe folds 
are proportioned to the extent, or volume, 
which the piece is expected to occupy after the 


folding. Experience will ſoon direct the ope= 
_ rator in this matter. 


Io0 this operation ſucceeds that of the preſs, 
if the pieces are thought capable of it, with re- 


gard to their bulk, and the facility in diſpoſing 
them for that purpoſe. On taking the piece : 


out of the preſs, when it is folded in equal folds, 
whether ſingle or double, it is turned inwards, 
lo as to form one general fold, as may be ſeen in 


M 2 | Plate | 
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Plate II. fig 10; in which fituation it is ſecured 
by ſtrings of different ſize, according to the qua- 
| Iity of the piece, The piece thus packed to- 
gether is ornamented with taſſels of gold thread 
for fine goods, ſuch as cloths, cambtics, muſlins, 


or of filk of different colours for more common 


goods. With regard to coarſe goods, it is uſual 
to knot the ſtrings together in the front part of 
the fold. 

1 muſt here obſerve, that piece goods loſe in 
their length by bleaching about one ell, or an 
ell and a quarter in twenty-five, according to 
their quality; and this loſs is reſtored to them 
again by the laſt dreſſings here deſcribed. 

With regard to the loſs of weight which 
threads undergo, it depends much on the rot. 
ting of the flax, according as it has been more or 
leſs perfect. The linen threads of Flanders and 
Artois, for example, which are rotted in water, 
do not loſe more than 20 per cent; whereas 
thoſe of Picardy, of which the rotting in water 
1s ſo far from ſufficiently waſhing the thread, 


that it acquires, on the contrary, a degree of im- 


purity from the earth on which it repoſes, in ad- 
dition to that which is detached in the courſe of 
time by the maceration, which its external part 
has undergone, loſe more than one fourth of their 
weight, generally ſpeaking, Coarſe threads na- 

5 turally 
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turally loſe more than others. In general the 
- lofs may be eſtimated at twenty-five or thirty 


per cent, and eighteen or twenty-five for thoſe 
of middling quality. With regard to cotton 
threads, the loſs 1s ſcarcely three or four per 
cent. Cotton piece-goods may loſe more in 
proportion, on account of the dreſſing which 


was added to their weight, and which muſt firſt 


be diſſolved, and taken out of the cloth, before 
it can be prepared for the diſcolouring or 
bleaching proceſs, | 

Having treated of the ordinary dreſſings uſed 
in France, I think that the reader will receive, 


with pleaſure, ſome account of the ſingeing, 


particularly uſed by the Englith for light cotton 


goods. Every ane knows that muſlinets are 


ſtriped, plain, and ſpotted : mutlins are more 


beautiful in proportion as they are leſs downy, 


or covered with fibres of the cotton wool. On 


this account the Englith, who are likewiſe at- 


tentive to uſe cotton af long ſtaple for theſe 


goods, take the greateſt care to render them as 


ſmooth as poſſible ; this may be obſerved, par- 
ticularly in their frame-work, and other cotton 
goods, of which the beauty of the bleaching is 


the more conſpicuous, in proportion as the ſur- 


face of the article is ſmoother, or lefs covered 


with the light down, which is obſervable en 
M 3 all 
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all the articles of cotton when firſt manys 
factured. A 
I have, therefore, preſumed, that my country. 
men will learn with pleaſure how the Engliſh 
manufacturers contrive to take off all this down, 
which on a beautiful and fine piece of cloth is 
ſingularly hurtful to the reflection and bright- 
neſs of the white colour it has received. With 
this yiew I have given a drawing of the machine 
uſed for this drefling. See Plate VIII. figs. 5 
to 10, and the deſcription. It will be ſufficient 
to obſerye in this place, that after having ſewed 
the muſlins to the coarſe cloths, which are 


nailed upon two rollers, with handles to ſtretch 


them, they are rubbed with a bruſh to raiſe the 
down. The bruſh 1s paſſed once or twice oyer 
the face of the piece, after which a bended bar 
of iron, more or leſs ignited, is ſpeedily and 
Iightly paſſed over the upper ſurface. This bar, 
according to its degree of heat, is paſſed two or 
three times over the ſame place, and after 1t has 


been repeatedly moved along one border, it is 


inſenſibly moved towards the other. When 


the down of this firſt length is well cleared off, 


which is obſerved by looking aſlant upon the 
ſurface of the piece, a new partion is ſtretched, 


by rolling another part of the piece, which is to 


be treated as before. 


Piece- 
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Piece-goods which are intended to produce 
an effect on both ſides, are ſinged on the back 
as well as the face, but more ſlightly on the 
former than the latter. It is neceſſary to have 
at leaſt two or three irons, one of which is to 
be heated, while the other is in uſe; and the 


very clean previous to each time of uſing ; this 
is done upon a rag, or a fine grained ſand- ſtone, 


for fear ſome greaſy ſubſtance, or tallow, might 


4 | attach itſelf to the face of the iron, and burn, 
h or penetrate the piece. The irons may be 
- heated indifferently with turf or pit-coal, as 
r well as with wood. 
mg Cotton cloths, or muſlin, which are rendered 
d even and ſmooth by this method, immediately 
r, acquire by this treatment, which is always per- 
op formed at the commencement of the bleaching, 
> MW > brown tinge ſimilar to that exhibited by linen 
5 burned in ironing, but this colour moitly difap- 
1 pears at the firſt or ſecond immerſion, without 
f, ay intermediate lixiviation. 
bo This management with regard to cotton 
a, goods, or muſlins, is equally culo to li- 
to nens, though theſe are leſs ſubject to the downy 
M 4 covering, 
e- 


greateſt precaution muſt be had to make them 


when they are taken out of the furnace in which 
they were heated. This attention is neceſſary, 
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covering, on account of the length of the ſtaple 


of which they are compoſed. 

It is very poſſible to uſe the ſame proceſs 
with ſtockings, night-caps, and other fine knit 
works in cotton, capable of being rendered 
more valuable by their clear white colour, 


which always ſeduce the conſumer, who is, for | 


the moſt part, leſs attentive to the quality of the 
merchandize than its external appearance But 


I have already remarked, that the mechaniſm 


to diſpoſe knit, or frame-worked goods, to re- 
ceive the ſingeing, ought to be different from 
that of piece-goods, and e to the 


form of the object. 


There | is another method alſo of ſingeing cot- 
ton goods and muſlins, namely, by ſpint of 
wine ; but this method never operates with the 
ſame ſmoothneſs and equality as the red-hot 
Iron, and | is alſo much leſs expeditious. Never: 
theleſs, as it may be uſeful and applicable to 
certain goods, the reader may conſult Plate VI 


fig. 1 and 2, where I have deſcribed the ma- 


chine which may be uſed for this purpoſe, | 
need only remark, that inſtead of the box 


which contains the hot embers, another muſt 


be placed, containing a row of wicks for burn- 
mg 5 ſpirit of wine. One man is ſufficient to at. 
tend 


ECottons, Thread, Gc. 169 


tend and direct this method, as well as the 
former; and the ſpirit of wine made uſe of may 
be mixed with a certain proportion of brandy, 
or otherwiſe it may be lowered in its ſtrength, 


as the operator may find beſt ſuited to his pur- 


poſe. 
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CHAP. XIV. 


Concerning Proof Liquors, _ 


By proof liquors, 1 underſtand all thoſe co- 
Toured fluids, which are extracted from vege- 
tables by decoction or fermentation, and Which 
when mixed with the oxygenated muriatic 
acid, are more or leſs changed, according as 
the one or the other liquors 1s more or leſs 
concentrated: theſe vegetable fluids, accord- 
ing to the degree of alteration which they 
undergo, are of uſe to aſcertain the ſtrength, 
and more particularly to afford a judgment of 
the uſe to which the muriatic acid may be ap- 
plicd, when after having been prepared accord- 


ing to the directions already pointed out, it 


has been applied to one or more immerſions. 
It is true, indeed, that this acid might be more 
concentrated by putting leſs water into the 
pneumatic veſſel, or by increafing the doſes of 
the ingredients; but this would afford no ad- 
vantage excepting for the purpoſe of carrying 


it from place to place, or for the more ſpeedy 


bleaching of coarſe goods, or other objects of 


the ſame quality; ſuch as towel pieces, coarſe 


thread, 
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thread, twiſts, and the like, of which there is 
no reaſon to fear an alteration in their texture. 
For every other merchandize of a fine quality, 
it is always prudent to dilute the acid in a cer- 
tain proportion for its moſt advantageous appli- 
cation. 


A ſolution of one part of indigo in eight 


parts of ſulphuric acid, is particularly pointed 
out by Berthollet as having been uſed by De 
Croiſille at Rouen. This preparation differs 
from a ſolution of Saxon blue in no other re- 
ſpect than that this laſt is made with one part 
of indigo to four parts of the ſulphuric acid. 


Either of theſe compoſitions may be digeſted 


in a matras, or ſimply in an apothecary's phial, 
placed on a water or ſand bath, or in hot aſhes: 
at the expiration of ſeveral hours part of the 
indiga, previouſly pounded and fitted through 
fils, becomes diſſolved. This ſolution, which 
is of a very deep and denſe blue, is to be gently 


poured by inclination into an appropriate veſſel, 


after which it is to be diluted with water, until 
it marks one degree below zero on the areo- 


meter of Moſſy. In this ſtate it forms a proof 


liquor, of which three parts will be rendered 
colourleſs by one ſeventh or eighth part of oxy- 
genated muriatic acid, compoſed in the manner 
before deſcribed. This liquor may be meaſured 


in 
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in the cap of the caſe of the areometer, and 
then poured into a glaſs cylinder, which is gra- 
duated and ſtands upon a foot. See Plate IX, 
fig. 10 and 11. 
1 have thought proper in this place to men- 
tion the kind of meaſure which is made uſe of 
in this proof, becauſe the degree of ſtrength in- 
dicated by the fluid is very frequently different 
when the oxvgenated muriatic acid is poured 
into a veſſel of a different diameter. It is there- 
fore eſſential to uſe the ſame meaſure conſtantly, 
It muſt be obſerved, that the oxygenated 
acid may be uſed to advantage, as a ſecond 
bath for linen goods, already in the progreſs of 
bleaching, or as a firſt bath for cottan goods, 
from the time its ſtrength is ſuch, that one 


ſingle half part of the acid is required to render 


three parts of the blue fluid colourleſs, until 
that ſtate in which it requires one entire part of 
the latter to diſcolour three of the blue, When 
the bath is weakened to this degree, it is no 
longer applicable but to the preparation. 


Nevertheleſs, if there be a certain quantity 


on hand, it may be uſed for ſteeping and prepa- 
ration, in caſe there is time for ſuch goods as 


are either cleared or uncleared ; for though the 


acid be ſo weak that it does not ſeem en 


of bleaching, nevertheleſs it will act in proces 
of 
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& time, as long as it is capable of diſcolouring 
the proof liquor. For I have many times re- 


marked, that however weak the preparation 


may be in which the piece is thus immerſed, 
the white colour of this laſt does not fail to be 
very perceptibly forwarded, when it comes to 
be again ſubjected to the aQion of a newly-pre- 
pared and ſtrong bleaching liquor; This ex- 
hauſted fluid muſt not, therefore, be rejected, 
even though one whole meaſure ſhould be re- 
quired to diſcolour one meaſure of the blue ſo- 
lution of indigo, with which it may be mixed. 
In this manner trials may be made to aſcertain 
its ſtrength, as ſoon as it is weakened to that 


degree that three parts of the blue liquor are 


diſcoloured by one of the acid. The operator 
cannot pay too much attention to the total ex- 
hauſting of the power of the bleaching liquor, 
ſince, upon the whole, thoſe weak ſolutions may 
be very profitably applied in a well-regulated 
manufactory. When the liquor of the bath no 
longer acts upon the proof liquor, it is entirely 
exhauſted of the oxygenated muriatic acid, 
though it ſtill preferves a peculiar odour, which 
is not diſagreeable; it then conſiſts of the com- 
mon muriatic acid diluted with water, if it be 
the reſidue of a bath of the odorant muriatic 
acid ; but, if, on the contrary, the fluid be the 
; teſidue 
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reſidue of the oxygenated muriatic acid without 
ſmell, it contains likewiſe a combination of that 
acid with pot-aſh. In either caſe the fluid may 
be thrown away, if the operator is not aware of 
any peculiar purpoſe to which it may be ap- 
plied ; if he has ſuch a purpoſe in view, he may 
reſerve it either for that object, or for rinſing 
ſuch goods as are already bleached, and have 
paſſed through the laſt lees, as has before been 
remarked, for which laſt purpoſe it appears 
preferable to common water. 

| The tincture of cochineal may be ufed as a 
proof liquor, according to the information given 
in the annals of chemiſtry, It is equally valuable 


with the Saxon blue, and even made with leſs 
trouble; nothing more being required than to 


boil a ſmall quantity of the cochineal, firſt 
cruſhed in a marble or glaſs mortar, or ſtrongly 


rubbed between the fingers; the decoction muſt 
then be filtered through cloth, or blotting-paper, 
upon which it muſt be poured ſlightly by inclin- 


ing the veſſel, in order that the remains of the 
inſe&t may be ſeparated from the fluid. 


Io parts of the tincture of cochineal diluted 
with water to half a degree below zero, require 


two parts of the muriatic acid without fmell, 
at the ſame degree as that which is neceſſary to 


, Tender the blue proof liquor colourleſs. The 


tinQture 
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tincture of cochineal becomes converted to a 


yellow colour. 


It may here be remarked, that the violet li- 
quor of Javelle concentrated to four degrees of 
pot-aſh below zero, requires no more parts to 


diſcolour three parts of the blue before de- 
ſcribed, than are required of oxygenated muri- 


atic acid to diſcolour the ſame quantity of blue; 
but the liquor of Javelle bleaches more ſpeedily 
and uniformly. | | 

The tincture of turnſole may alſo be uſed. 
with no leſs advantage than cochineal, and is 


prepared in the ſame manner; and, laſtly, the 
tincture of beet-root, and even wine itſelf, 


may be uſed with equal convenience, if other 
vegetable tinctures and decoctions be not at 
hand. The juice of acacia and currants are alſo 


ſuſceptible of affording the ſame indications. 


With regard to the colours which the differ- 


ent tinctures aſſume, they are as follows: 


The Saxon blue, or ſolution of indigo in the 
ſulphuric acid, becomes a yellow, more or leſs 
inclining to fawn colour, whether it be mixed 
with the oxygenated muriatic acid with ſmell 


or without. Its tint becomes deeper in pro- 


portion as the blue is more intenſe. 
The tincture of cochineal aſſumes an orange 
colour. 


Red 
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Red wine of Macon acquires an opal colour; 
the infuſion of turnſole becomes of a light 
amber colour with either of the acids, prepared 
in the manner recommended in this treatiſe ; 1 


have, nevertheleſs, obſerved, that it does not 
change with the fluid called the lixivium of 


Javelle (leſive de Javelle), which nevertheleſs 
cauſes a flight efferveſcence with vinegar. 

It is very eaſy for the operator to regulate his 
proceſs with regard to every kind of tinCture or 
infuſion, which he may find it moſt convenient 
to uſe, whether of woods or roots, according to 
the preparations I have laid down for cochineal 
and indigo. The latter ſolution may be pre- 
pared without the aſſiſtance of heat, as follows. 
After having poured the proper quantity of ſul- 


phuric acid into an earthen or ſtone ware 


bottle, the pounded and fifted indigo is poured 
in, and ſtrongly agitated by the hand for an 


hour, which is a ſufficient\time for the clots of 


Indigo, which are formed either at the ſurface 
of the acid, or on the ſides of the bottle, entirely 


to diſappear: during this agitation a ſtrong 


efferveſcence takes place in the fluid. The in- 
digo, when well ſhaken, and penetrated by the 


acid, is ſoon diſſolved, but it uſually requires 


half an hour for that purpoſe. This portion of 
time is applicable to two ounces of indigo in 
one 


pound 
of acic 
am Co! 
render. 
more { 
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pound of the ſulphuric acid. To this quantity 
of acid half a glaſs of water may be added. I 
am convinced by experience, that this addition 
renders the action of the acid upon the blue 
more ſpeedy. 
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CHAP. XV, 


The Methods of remedying ſuch Accidents as happen 
during the Courſe of Bleaching. 


'Th E accidents likely to happen in the 
courſe of bleaching, may be diſtinguiſhed into 
accidents of the diſtillation, accidents of the imme. 
ſion in the alkaline or acid liquor, and accidents 
of the dreſſing. I ſhall give a ſhort account d 
theſe three clauſes of accidents, and at the ſame 
time point out their remedies. _ 

Accidents in the diſtillation. The principal ac. 
cident which is capable of interrupting the dif: 
tillation, 1s when the lutes of the adopter ſuffer 
the gas to eſcape. The moſt ſpeedy remedy, i 
this caſe, to prevent the exhalation of the acid, 
which cannot be retained but with great diff. 
culty, feldom for any length of time, and then 
very imperfectly, in conſequence of its great 
expanſion ; the ſhorteſt method, I fay, at leal 
if the diſtillation be not near its concluſion, 5 
to remove the fire immediately from beneath 
the capſule of the retort, and to ſuffer this [al 
to cool for a certain time, by railing it a little in 
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its ſand-bath. If it be not poſſible to take it 
out of the furnace, together with its capſule, on 
account of the heat, or its ſticking too faſt, the 
adopter muſt be unluted from the funnel of the 
leaden tube, and the aperture of this tube cloſed 
with a cork, or lute, to prevent the gas of the 
pneumatic veſſel] from evaporating ; after which 
the retort muſt be raiſed, and placed gently 
upon a bag of ftraw, or on coarſe cloths folded 
together ; and then holding the retort by its 
neck, near the flexure, the adopter muſt be en- 
tirely unluted, by twiſting it round and drawing 
it off. The orifice of the neck of the retort is 
then to be cloſed with a cork ſtopper, but not 
ſo cloſely but that a very ſmall portion of gas 
may be ſuffered to eſcape, for fear of an ex- 
ploſion. The ſtopper of the neck may, for 
greater ſafety, be lightly raiſed. This precau- 
tion is neceſſary, on account of the great ex- 
panſion of the muriatic acid gas. The old lute 
muſt then be taken off, as well from the adopter 
as the retort, and the places to which they 
were applied muſt be well cleaned, in order to 
receive freſh lute, after having carefully wiped 
off the moiſture with a cloth or a ſponge. If 
the lute which comes off be ſtill good, it may 
be kneaded again, adding, if required, a ſmall 

N 2 quantity 
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quantity of boiled oil, or it may be mixed 
with new lute, if it be burned or decompoſ. 
ed. This decompoſition in the fat lute may 
be known by the white or reddiſh colour 
which it acquires, and the facility with which 
it breaks, on account of its having loſt the glu 
ten which afforded it that toughneſs and tens. 
city, on which its goodneſs chiefly depends. 
With regard to the lute of linfeed cake, it 
muſt, in almoſt every caſe, be totally retiewed, 
particularly when internally applied, becauſethe 
heat hardens it too much to admit of its being 
kneaded again, with any moderate degree of 
facility ; the decompoſition of this lute is known 
by the yellow colour it acquires, and the con- 
traction it undergoes from the effect of the 
heat. The lutes being kneaded to a proper 
conſiſtence, and duly placed according to the 
directions laid down in Chap. IV. the adopter 
is to. be fixed, previouſly removing the ſtopper 
from the mouth of the retort, and placing 
another in that of the ſmall end of the adopter, 
to prevent any inconvenience from the vapour 
which might iſſue out during the time of fixing 
it, This vapour is likewiſe condenſed within 
the adopter, in conſequence of its coldnels 
The retort is then to be placed, as before, onthe 
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furnace, the adopter uncorked, and its beak 
Juted into the tube of lead; after which, the 
fire is to be replaced beneath the capſule, and 
the diſtillation very ſpeedily recommences, and- 
proceeds as uſual. This operation is a work of 


ſome delicacy ; it requires to be performed with 


ipeed, and great care muſt be taken while plac- 
ing the lutes and the adopter in their proper 
ftuations, to ſtand always in ſuch a poſition, that 
the current of the external air may drive the 
vapour from the operator himſelf, _ 

If the accident here deſcribed ſhould take 
place towards the end of the diſtillation, as it 
may ſometimes happen, in conſequence of the 
ſtrong heat which, at that time, may ſoften the 
lutes, it will be ſufficient if the fire be taken 
from beneath the capſule. The diſtillation 
ſoon ceaſes when this .is done, particularly if 


care be taken to condenfe the gas, by the pru— 


dent application of wet cloths on the neck of 
the retort, as well as the adopter. 

This inconvenience would not take place, if 
the workmen in thoſe glaſs-houſes which are 
principally employed in the fabrication of chy- 
mical veſſels could make retorts with necks re- 


curved in the form of the adopter. Theſe kind 


of veſſels may be aſlduouſly ſupplied by making 
N 2 ule 
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uſe of a tube of lead, ſo formed as to ſerve inftead 


of the adopter, as I have already obſerved, with | 


regard to the tubulated bottles or bodies *, If, 
by accident, the lute which is adapted ſhould 
fail, or ſuffer the gas to paſs through, it may 
eafily be ftopped, by applying new lute to the 
place of junction. Inſtead of the leaden tube, 
we may ſubſtitute, with till greater conveni: 
ence (the danger of breaking excepted), a tube 
of glaſs, of which the end neareſt the bottle, or 
. tubulated body, ſhould be ground with emery, 
By theſe means there would be no application 
of lute, and conſequently no danger to be 
feared with regard to the filtration of the gas 
the eſcape of which is eaſily perceived by the 
ſmell which diffuſes itſelf through the work: 
ſhop, and is more particularly perceived when 
the noſe is applied near the veſſels, or the lute, 
But as this laſt method of diſcovering the place 
where the lute has failed may be attended with 
the moſt ſerious conſequences, if the greateſt 
precaution be not uſed, it is more prudent to 


aPPly an open bottle of ammoniac near the 


* This laſt method appears to me preferable to every 
other ; becauſe it requires only a ſlight attention to the lute, 


and can never produce thoſe dangers which ariſe from the 
uſe of retorts.—C. 
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fuſpected place; at the inſtant that it is pre- 
ſented, a white fume is formed, which immedi— 
ately points out the defective ſpot. The bottle 


| muſt be preſented above the current of air, 


which takes place near the Jute, or in the work- 
ſhop. If this precaution be not attended to, the 
operator might be induced to remove a good 
Jute, inſtead: of one which was really defe&ive. 
On the other hand, if in the courſe of the dif- 
tillation, and for want of keeping up the heat, the 
fluid in the pneumatic veſſel ſhould be abſorbed 
and riſe into the diſtilling apparatus, it is neceſ- 
ſary the inſtant it is perceived to withdraw for a 
moment the ſtopper out of the neck of the retort, 
where, as I have already had occaſion to obſerve, 
the abſorption inſtantly ceaſes. Nevertheleſs, if, 
for want of being obſerved in time, the water 
ſhould riſe ſo far as partly to fill the retort, or 
body (for it never entirely fills it), the diſtillation 


will be ſtopped, from the coldneſs of the water, 


and its too great quantity. The ſhorteſt remedy 


is to draw out the exceſs of water, which is thus 
introduced into the diſtilling veſſel, by the aſſiſt- 
ance of a glaſs pump, or ſyphon, and afterwards 


to heat the ſame veſſel, firſt returning the water 
into the pneumatic veſſel, if thought expedient: 
but if the diſtillation be properly attended o, 
this accident can never happen. 


N 4 | Accidents. | 
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Accidenis in the lixiviations and immerſions, } 


place the accidents ariſing from theſe two opera. 


tions in the ſame claſs, becauſe they can ſcarcely 
take place, but by the joint operation of both. 
Any article which is badly cleared of the lixi. 


vium, and afterwards immerſed in the oxygenat. 


ed muriatic acid, becomes almoſt immediately 
of a nankeen colour, particularly in the foldz, 
either in ſpots where certain parts have not been 
ſufficiently rinſed, or elſe the colour is general, 
if the whole has not been well rinſed. 

The ſame accident happens if ſoot has fallen 
on the linen or thread. The difference is fim- 
ply in the colour, which approaches more to 
brown. Theſe colours are capable of becoming 
more and more deep if the miſmanagement be 
not remedied as ſoon as perceived, and that be- 
fore the goods are ſubjected to other immerſions 

in the alkaline lees, or of the oxygenated mura. 
tic acid. The ſame acident is to be expected, 
if the goods, though white at the time of their 
immerſion, are ſuffered to remain too long in the 
bleaching liquor. T his does not fail to happen, 
perticularly if the articles which are ſuffered to 
remain even in a weak ſolution, are kept in that 
ſtate the whole night. The next day they 
are found to be yellow, or charged with lix- 
ivium. 8 


The 


ra | 
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The remark which has here been made, con- 


cerning the nankeen colour, takes place alſo 


with regard to thoſe articles which, though white, 
have been immerſed in an exhauſted dixivium, 
or lees which have been uſed ſeveral ſucceſſive 
times for the immerſion of goods taken out of a 
ſtrong muriatic acid, without previous rinſing. 
Theſe articles, when taken out of ſuch exhauſted 
lees, and plunged into a new acid ſolution, un- 
dergo a change even though they may have been 


properly rinſed. 1 muſt in this place remark, 


that a lixivium may be exhauſted in conſequence 


of its combination with the muriatic acid from 


the goods which are plunged in it, though they 
may have been preſſed or wrung at the time of 
taking them out of the acid. Such exhauſted 
lees may, nevertheleſs, indicate a certain degree 


of ſtrength by the areometer, though in act 


Rey do not poſſeſs it. 

The only method of emed ing theſe acci- 
dents conſiſts in the uſe of water, fi ghtly acidulat- 
ed with ſulphuric acid, no matter whether cold 


or hot, but the hot ſolution operates more ſpeed- 


ily. The ſpotted or tinged goods are to be ſoak- 
ed in this water for a few minutes, or a quarter 


of an hour, accordingly as the colour may be 
more or leſs deep, in conſequence of a ſeries of 
lIixiviations 


* 
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hxiviations or immerſions, more or leſs repeated, 
In this ſituation the offenſive colour is ſeen al- 
moſt immediately to diſappear. 

Inſtead of making a ſulphuric ſolution ex- 
preſsly for that purpoſe, that which has ſerved 
for the dreſſing may anſwer very well: neither 
of thefe need be ſtronger than has been there 
directed, unleſs the goods be confiderably charg- 


ed with colour, and there be a great quantity 


to immerſe at once. The acidulated water is 
tried by the areometer, and if, in conſequence 
of having been uſed, it ſhould not be ſufficiently 
ſtrong, it may be reſtored by adding the requiſite 


quantity of acid for that purpoſe. It is neceſ- 


ſary when any new acid is poured in, to mix 


it well with the water betors any goods are 


immerſed therein. 


It muſt, in this place, be obſerved, that though 
the thread and piece-goods may become charg- 


ed with a foreign colour, in conſequence of 


the accidents here pointed out, both theſe arti- 
cles are trequently very well bleached at the 


under ſurface. It is even a proof that the muri- 


atic acid has operated effectually, in cauſing the 


lixivium to produce ſuch an effect: but theſe 


acidents are difficult to be obſerved on objects 
numply cleared, or in the crude ſtate. In the 
| latter 
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latter caſe, a permanency of the original colour 
may alone ſhew the neceſſity of uſing the ſul- 
phuric acid, particularly when the lees and the 
muriatic acid which have been uſcd are not at 
all exhauſted. 
Accidents attending the preparation or dreſſn ng, When 
the piece-goods are immerſed in a folution of 
ſoap, after having been taken out of the ſulphu- 
ric acid, while they are ſtill too ſtrongly acidulated, 
or if inſtead of rinſing them they be immediately 


conveyed from the acid into the ſolution of 
foap, this laſt ſolution is ſubje& to curdle, or 


become immediately decompaſed; whence the 
operator has the mortification to obſerve the 
| whole ſurface of the goods covered with an 
infinite number of ſmall ſpots of oil, in the form 
of clots, of a yellowiſh colour, and very tenacious, 


particularly on ſtockings or cotton goods, be- 


cauſe they incorporate as it were with the nap 
or texture of the goods : they diſappear in con- 
ſequence of much waſhing or rinſing. I muſt 
particularly mention an accident which” may 


happen to any one, namely, that of placing by 


miſtake ſtockings or other bleached objeQs, 
which have received their firſt treatment in the 
ſolution of ſoap, upon articles which have been 
expoſed to the vapour of ſulphur. I have placed 


ſtockings upon gauze, which had been whitened 


by 
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by ſulphur, and found that after they lady re- 
mained in this fituation for the courſe of a night, 
they became entirely. of, a brown-xed at the 


place of contact. They appeared as if burnt 


or marked with an hot iron. This colour, which, 


no doubt, was produced by: the combination of 


the volatile ſulphuric acid, with the alkali of 
the ſoap, with which the ſtockings were til] 


impregnated to a certain degree, immediately 


diſappeared upon expoling them, firſt, to the 
action of a bath of the odorant oxygenated mu- 
riatic acid, and afterwards to another of water, 
ſlightly acidulated with the ſulphuric acid. 
Every falt with exceſs of acid, ſuch as the 
ſalt of ſorrel, removes the ruddy ſpots here men- 
tioned with equal eaſe. It is true, that this 
falt cannot with convenience be uſed, on account 


of its dearneſs, but the refidue of the diſtilling 


veſſels, that is to ſay, the water which holds in 

ſolution the reſidue of the diflillation of the 
Oxyg genated muriatic acid, is very ſerviceable in 
this proceſs, and may be advantageouſly uſed 
either hot or cold, to remove thoſe very tena- 
cious ſpots, which are not at all capable of 
being removed by ſoap or alkaline lees. 


CHAP. 


k 3 
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CHAP. XVI. 


The Method of taking out Spots of Ruft or Troniculd, 
Tar, Fruit, Wine, Cc. 


Wu E N the ſpots of oxyde of iron, com- 
monly diſtinguiſhed by the name of ironmould, 
are ſmall, they may eaſily be taken out with ſalt 
of ſorre] in powder, laid upon the ſpot itfelt, 


which is afterwards to be moiſtened with a 


ſmall quantity of water; or the part which is 
ſpotted may be ſteeped in a folution of the 
ſame ſalt. It ſoon becomes fainter, and at length 
diſappears, after which the place muſt be ve: 
well rinſed. The ſulphuric acid may be u 

fully applied inſtead of the ſalt of ſorrel, as 
Bertholet ſeems to affirm in his memoir ; and 


i V 
4 
Ue- 


I have proved with ſucceſs, that, though the 
ſpots may penetrate quite through the cloth, and 
be very broad, yet if they be ſoaked in a bath of 


ſulphuric acid, either warm or cold, when the 
goods are taken out of the bath of muriatic acid, 


the 
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the effect will be that the ſpots inſenſibly diſ- 


appear. If the goods be of cloſe texture, the 
operation of the acid is flower *. 


With regard to the ſpots of ruſt which are 


frequently ſeen on thread or cotton ſtockings, 


they are produced by the needles of the engine, 
and commonly diſappear during the dreſſing, 
that is to ſay, in the bath of ſulphuric acid. The 


| fame obſervation is true of the ſpots of ruſt 


which ſometimes appear on the piece-goods, in 
conſequence of their having been in contact 


with iron. In general, the older any ironmould 
may be, the more tenacious it is, and the more 


difficult to be effaced; but every ſpot may be 
made to diſappear in time. 
It frequently happens that piece. goods are 


ſpotted with tar, during their carriage by water, 
in boats, where they are liable to be placed 


upon the pitchy parts of the veſſels, or in con- 
tat with tarred ropes. Theſe ſpots may be 


ſoon taken out, by rubbing them with oil of 
olive, which diflolves the tar; or till better, by 


holding the part in ſpirit of wine, if this proceſs 


ſhould be thought more convenient. The latter 


* The ſalt of ſorrel is ſold in London, in ſmall bottles, 


by the perfumers and apothecaries, under the name of fait 


of lemon. The ſulphuric acid, as proſcribed aboye, muſt, 


method 


of courſe, be diluted, —T. 
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method operates by the complete ſolution of 
the tar. 
With regard to ſpots of wine, cyder, or any 


kind of fruit, they may be effaced by drop- 


ping a few drops of the oxygenated muriatic 
acid upon them, which cauſes them almoſt in- 
ſtantly to diſappear. But there are certain fruits, 
ſuch as plumbs, of which the ſpots are more 
difficult to efface; they requiring one or two 
Iixiviations. Thoſe that are grey, or redaith, 
at firſt, aſſume a fine yellow colour in the muri- 
atic acid, which does not diſappear during a 
ſubſequent lixiviation, but requires a ſecond 
immerſion in the bleaching liquor. 


I muſt not omit a ſecond very ſimple and 
economical method to take out every kind of 


ſpot occaſioned by fruits, ſuch as ſtrawberries, 
gooſeberries, &c. It conſiſts in cauſing the 


ſpotted part to imbibe water, and afterwards. 
to burn one'or two common brimſtone matches 


over the place: the ſulphureous gas which is diſ- 

charged ſoon cauſes the ſpot to diſappear. 
There is a kind of indelible ſpot which is 

produced from red ochre and the charcoal black, 


with which the weavers mark the turns of the 


beam, in order to aſcertain the length of the 
chain of piece goods. This kind of mark, 


wo ' CN 
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which is impreſſed on the goods at equal 
diſtances, is fo far from being effaced, that it 
ſeems, in ſome meaſure, to receive ſtrength 
from the oxygenated muriatic acid, notwith- 
ftanding the intermediate action of the lees. 
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CHAP. XVII. 


The Expence of Bleaching different Kinds of Goods, 
of Linen, Hemp, or Cotton, by the oxygenated 
muriatic Acid, at per Ell, or per Pound. 


Bzrons ! proceed to give an account of 
the expence of bleaching any quantity of ells 
or pounds of goods, by the muriatic acid, I 
ſhall, in the firſt place, mention the prices of 
the materials required to make the liquor, either 
with or without ſmell, of which I have before 
deſcribed the compoſition. The prices are cal- 
culated according to thoſe of the articles to 
be delivered at Abbeville, in 1791 *. 

The ſulphuric acid of Rouen, reQified for 


I have not reduced the numbers in this chapter to their 
values in Engliſh money, becauſe the difference of locality 
ould, even in that caſe, have rendered them of little im- 
mediate utility. | | 
As tranſlator, I am obviouſly not at liberty to omit the 
chapter, even if I were ſo diſpoſed. The Engliſh prices ot 
e materials are given in the Appendix,—T, | 


4 | | the 
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the market to 66 degrees, delivered at Abbe. 


ville, will coſt 11 ſols the pound, wholeſale, Exper 
Manganeſe, cryſtallized in needles, ready fort. aci 
ed, from Pelletier, apothecary, rue Jacob, at pot 

Paris, 8 ſols, retail. 
Grey muriate of ſoda, in the market . 
Abbeville, 2 ſols, retail. Grey 
Charcoal, weighing five or fix pounds to the one b 
buſhel, according to the quality of the wood, WI Work 
Potaſh 


3 ſols, retail, per buſhel. 

Blue potaſh, of Dantzick, or the yellow pot. 
-aſh, in hard lumps, of York, 12 ſols, whole- 
fale. 

Green or black ſoap, of Abbeville, 9 bb 


retail. pr 
White marble ſoap, of Marſeilles, bought at a 
ulph 
Abbeville, 12 ſols, retail. Nang 
The fack of turf, containing four mannes Grey 
8 ſols, wholeſale. One! 
ſhall now ſhew the expence of charging two Wl Vor 
pneumatic veſſels, by two fucceſſive diſtilla- Fowl 
tions with the ſimple apparatus, or by one 
diſtillation, when the apparatus has two ef 
_ theſe veſſels, as well with muriatic acid which 1 
emits no ſmell, as with that in which the odo- of 11 
rante gas is not detained, 5 
brea 


Expence Pour 


e 


Cottons, Thread, Sc. 19 5 


Expence of two pneumatic veſſels of the muriatic 
acid, without ſmell, made according to the tro- 
portions preſcribed in this Work. 


Liv. s. d. 
Sulphutic acid, five pounds and a halt 3 o 6 
Manganeſe, two pounds and a half - - - 1 o © 
Grey muriate of foda, eight pounds - - - - © 8 0 
One buſhel of charcoal of wood - - - - 0 3 0 
Workman, one day - - - - - - - - - 1 © © 
Potaſh, two pounds and a half - - - - - - 110 0 

Ten! 7 1 5 


Expence of two Pneumatic veſſels of the odborant 


muriatic acid, made according to the Opens 


preſcribed in this work. 


i Liv. s 1 

dulphuric acid, tive pounds and a half « - 3 o 6 
Manganeſe, two pounds and a half: 1 0 0 
Grey muriate of ſoda, eight pounds „ 8 $::0 
One buſhel of charcoal of wood — 20:0 
Workman, one day - - - = a 180 0 
Fotaſh - - > = - * > on | 0 „ 
Total 5 11 6 


1 ſhall, in the next place, ſhew the expence 
of lixiviating, or rather of boiling, two pieces 
of cloth, each ſeventy-two ells Ros of ſuch a 
degree of fineneſs, that two ells in legt on a 
breadth of two- thirds, may weigh one French 


pound; or of ſeventy-two unde of thread, 
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fuch as is commonly ſpun in Picardy. I choobe 
this kind of cloth in preference, as an example, 
becauſe it ſeldom happens that coarſer. good, 
are required to be bleached even to the ordinary 
white, which I muſt be underſtood to mean in 
the preſent inſtance. | 

The proportion of ingredients for the lees re. 


quired to ſteep the E ells of cloth, 


deforementioned, or the ſeventy-two pounds of 
thread, are ten veſſels of water, of eighteen 
pints each, with about five pounds of potaſh, 
which gives a degree of ſtrength, marking rather 
more than one and a half, compoſed according 
o the directions in chap. VII. leparately, anc 
'n a ſmall covered portable boiler, 


£ixnpence 0, of new lees, proper for one beiling of ſeventy: 
770 ells of club, or ſeventy-1wo mw 15 thread, 


of M.Galng 85 [ys 


: | #58, Liv. in 
Potaſh, five pounds, . - ; 3 6 


Turf, two mannes, or half a ſack, 4 ſols 


Tt remains to be ſhewn, what may be the 
expence of bleaching the above ſeventy-two 
pounds of ſingle thread, or ſeventy-two ells of 
cloth. I have before obferved, that cloth ot 
middling fineneſs requires nearly four immer 
Cons, two of which may be made in the muri. 
aic acid without ſmell, and two, if it be 

| though: 


ta 
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thought better, in the odorant acid, beſides 
four lixiviations; and again, that one pneuma- 
tic veſſel is ſufficient for ſixty pounds of thread, 
at the firſt immerſion, and from ſeventy-two to 
eighty at the ſecond. I ſhall take ſeventy-two 
pounds as the middle term, between the firſt 
and the laſt immerſions, which, as well as the 
lixiviations, I will ſuppoſe to be made with 
| freſh ſolutions. 


Two pneumatic veſſels, for the two firſt new im- 
merſions in muriatic acid without ſmell "Ne 14 
Two pneumatic veſſels, for the two other immerſions, 
in the odorant muriatic acid „„ IT © 


WM 


Four new lixiviations, or the quantity of potaſh neceſ- 


Two ſacks of turf . - - = O 15 
One day's work - — „„ 


Total 39 


Hence, the pound of thread of Picardy, con- 
taining ſixteen ounces, will coſt 10 ſols 10 de- 
mers. With regard to Flanders thread, which 


one immerſion, and a lixiviation leſs. Flanders 
thread, likewiſe, as has been remarked, is ſub— 


If this calculation be, therefore, applied to 
the bleaching of common coarſe cloth, two elle 
© 2 ot 


ſary for that purpoſe - - . 12 © 


is cleared in water, the price will not, at moſt, 
exceed 8 ſols, becauſe this article requires only 


ject to a loſs of no more than twenty per cent. 
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per ell for cold calendering, and 1 ſol for hot 


dreſſing amounts to half that of the bleaching: 


by means of ſtarch, gum, or other ſimilar mate- 
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of which weigh a pound, the ell will not ex. 


ceed 5 ſols 5 deniers for the bleaching. < | . 

If it be, therefore, ſettled to charge for the 85 
thread of Picardy, or any other which is cleared Oo 
on the graſs, 12 ſous the pound, or livre de * 
Marc; for Flanders thread, or any other, which wha 
is rotted or cleared in water, at 10 ſols, upon an p 
average; and for linen piece- goods, 8 ſols the and 
ell, of fine or middling quality, the manufacturer thre 
will find himſelf reaſonably paid for his trouble, wei 
Theſe are the uſual prices at the moſt celebrat- Jour 
ed bleaching works of Lifle, Beauvais, Saint wel 
Quentin, Senlis, Rouen, Rheims, 8c. I muff, rem 


however, take notice, that the dreſſings are not 
reckoned in theſe charges, which, with regard 
to the piece-goods, amount to about 2 liards 


calendering, including the folding, &c. There 
are ſome articles of which the price of the 


theſe are ſuch as require a degree of firmneſs, 


rial, with blue, which, in certain markets, and 
with regard to goods of a certain deſcription, Is 
favourable to the ſale. 

The proper dreſſing for thread amounts to 
about 1 ſol the pound, but is the object of 2 


particular agreement betw een the bleacher and 
the 
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the owner. With reſpe& to the price of bleach- 
ing double, or ſewing, threads, my advice is to 
charge 2 ſols extra per pound, on account of the 
greater difficulties they preſent, and the atten- 
tins they require, as may be gathered from 
what has been before ſaid on this ſubject 
Piece-goods, in general, require more care, 
and are attended with more difficulty, than 
threads, on account of their volume, their 
weight, their texture, and the even white co- 
ur required to be given, on both fides, as 
well as towards the ſelvedges. It muſt alſo be 
remarked, that the ſelvedges having their tex- 
ture cloſed by the action of the temple, when 
the cloth 1s in the loom, ſometimes require, in 
the middle of the bleaching proceſs, to be 
rubbed with ſoap, by hand, for which purpoſe 
black ſoap is to be uſed in preference. If they 
de not opened to the action of the acid by this 
treatment, there will be danger of the white 
being leſs advanced towards the edge than on 
the reſt of the ſurface. This management may, 
however, be avoided, if, at the time of ſteeping 
and macerating the cloth, as well as 1n the firſt 
Ixiviation, the operator is careful to rub or clear 
theſe parts, on account of the firmneſs of their 
texture. 1 
From theſe ſeveral data, it will be eaſy to 
0 4 eſtimate 
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_ eſtimate the expence of bleaching finer thread, 
for linens and lawns, as well as that of the ell 
of theſe articles reſpectively, For nothing more 
will be neceſſary, for that purpoſe, than to con- 
ſider the account of the number of immerſions 
and lixiviations which I have ſtated to be neceſ. 
fary for thoſe goods. The thread of lawns, of 
the ordinary fineneſs, will run fix ells in the 
piece to the pound, on a breadth of one ell. 

Having thus ſhewn the coſt of bleaching 
thread or linen goods, by the pound or ell, I ſhall 
proceed to examine that of the ſame articles in 
cotton ; for which purpoſe I ſhall chooſe the 
thread proper to make the commoneſt wrappers, 
which run two ells to the pound, on a width of 
one ell. I have before ſtated, that each pneu- 
matic veſſel is ſufficient for the immerſion of 
eighty or ninety pounds of thread, for the firſt 
working, and 100 for the ſecond. I will, there: 
fore, take only ninety for the middle term. ] 
have alſo ſtated, that no more than three im- 
merſions, at moſt, were. required to bleach 
cotton, one of which ſhould be in the muriatic 
acid without ſmell, and the others in the odo- 
rant acid, beſides three lixiviations. I will 
ſuppoſe that neither the acid nor the lees have 
been uſed before. My piece of cloth {hall be 
aſſumed at 180 ells, or two pieces of ninety 
ell; 
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ells each, and the quantity of thread equiva- 
lent to this ſhall be ſtated at yo pounds; whence 
it will follow : 


Liu. 1. 4. 
Firſt immerſion in new muriatic acid, without 


F) ST we oo yt I ge EQ a 0 
Two other new immerſions in the odorant mu- 
riatic acid = 3 - - 11 3 8 
Three new lixiviations in one of double propor- 
tion with regard to the maſs to be lixiviated - 12 © 
Three ſacks of turf, on account of the double 


lixiviations 85 - - „„ $"< 


0 
One day's work %%% ß al 
6 


S 


thread at about 7 ſols 6 deniers, and conſe- 
quently the cloth at 3 ſols 9 deniers the ell. It 
is to be obſerved, that cotton, being more looſe 
and ſpongy, and more ſubject to riſe up in 


the boiler by the action of heat, requires near 
double the quantity of lees than for thread, and 


conſequently more fire in the fame proportion to 
heat it, ſuppoſing the ſame boiler to be uſed. 
The ſame remark is, in part, applicable to the 


weaker for cotton than for thread, the liberty of 
diluting it with water may be taken. 

It the bleacher, according to this new me— 
thod 


This computation ſettles the pound of cotton 


muriatic acid; but as this may be uſed rather 
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thod, ſhall therefore fix the price of bleaching 
cotton thread at 8 ſols 6 deniers the pound, and 
of cloth entirely of cotton at 6 ſols the ſquare 


ell, of every kind coarſe or fine, he may derive 


conſiderable advantage, and the public will 
have no reaſon to complain, ſince cotton threads 
in general, and likewiſe muſlins, require much 
care and attention, on account of the delicacy 
of their texture and the ſlight tenacity of the 
fibres, the ſhort ſtaple of which, as 1s very well 
known, will ſcarcely permit it to be turned on 
the reel without great care. 

It now remains to be ſhewn what price ought 
to be fixed for the bleaching of ſtockings of linen 
or cotton per pair. I ſhall begin with plain thread 
ſtockings of men's ſize, from which an eſtimate 
may be made for ſmaller articles of the ſame 
kind, as well as all other knit or ſtocking-wove 
goods. I ſhall likewiſe aſſume that one pair of 
men's ſtockings contains half a pound of thread, 
and conſequently 6 pounds will be contained in 
one dozen pair. My calculation will be for 12 
dozen or 72 pounds of thread. I ſhall likewiſe 
aſſume that one pound of green ſoap will be re- 
quired for the firſt wathing of fix dozen pair of 
men's ſtockings, and one pound of white ſoap 
for the ſecond and laſt waſhing ef the ſame fix 
dozen. And accordingly I ſhall add to the ſum 

8 be fore 
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before deduced, for the mere and ſimple bleach- 


ing of 72 pounds of linen, of which the detail 
has been given, the ſurplus in lixiviations, im- 
merſions, and waſhing with ſoap, which ſtock- 
ings require. This amounts to two lixiviations, 
and the ſame number of immerſions as I have 
ſhewn at chapter X. 


| Liv. s. d. 
Therefore firſt ſet down the ſimple price of 


bleaching 70 pounds of thread, namely - 39 
To which add two additional lixiviations - - 6G 
Two immerſions in the odorant muriatic acid II 
Two pounds of green ſoap for the firſt waſhing ©) 
Two pounds of white ſoap for the ſecond waſhing 1 

Half a fack of turf to heat the ſolutions of ſoap 0 
A woman one day for the waſhing = — 0 


Total 59 12 © 
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This account gives 8 ſols 3 deniers for each 


pair of men's ſtockings; and if 12 ſols be taken 
for this article, I am of opinion that there will 
not be many bleachers envious of the advantage 
of rendering them milk-white at this price, on 
account of the difficulties they preſent, which 


require them to be turned from time to time to 


open the texture, which would otherwiſe become 


cloſe and impenetrable to the murtatic acid: and 


if the ſtockings be ribbed, or have clocks, it will 
not be too much to charge 14 ſols the pair, on 
| account 


— — 
* 7 
a 7 of 0 2 ＋ ts 72 » | "pe; * Q 
> 4 <'*. — I 4 
OE > gn IE r 3 * 3 
a; 2 — r — * n . 5 * 18 2 


— — —— —— 
5 * , On W 


— + 
7 4 W, — = 5 


— —— —— 2 = 4 —_— a n —— r 3, — p 
NE Eee ———— ——— SI... tm 16 - re . 
. 4 
* — 
——— ˖*— 
—— ac 


15 : p CONS © 
* 4 2 B 444 4 ot ho 
ry vg 7 


, p 4 pm > of gf 2 BB 1 . — Se wee = 
* — —— — 42 
ws N ER En 2 TE r ** a 
— oy 2 K 


| 
19 
EC 
® 
8 
*} 
11 
i% 
at 
: 
0 
5 
++ 
OF 
* 


— — 
— —— 


— 
* 

* ; 

— — te 


„ a en Bu rn M12 
* 


n 
N 2 
% 4 A 


A 1 [ 
D 


0 8 * - "Wes * . pr 3 * 
- g a a — 7 . 
r . - 2 a > 2 
* * . * 


d 27 28 ES + EE 5 ESE ES * 8 _ it er 
* vs — 2 * o — 8 » 
— * 
- * A Hr 0 2 
4 * v — e ” O 1 3 "<P = "_ 


£ 
6 . 
17 
L 4 
4 41 
773 ; 
44 
14 
91 
1 
+44 
1 
17 
s: 4 


rr 
. v * 
— * 
—2 n 
25 2 

Parris : ? . 5 
* . 7 a” 67 
* „ 3 

3 9 +, 
2 r — 


— R re — — — äü2—ẽ — 


—— re nr er et — 


„ 2 a 
—— —— | ids | 
5s —— Cater e 5 Fe. 
* _ - N * * : < . a 
= — —— — — a * 
TI an, Lp © <A”. 2 TS 20,7 — - 
- 1 r 22 
* * . — 
. — — ——̃ —ͤ— 


204 The Art of Bleaching 


account of the particular care required for thefe 
kind of goods, the ribs of which being diſpoſed 
to ſhrink up, are very apt to prevent the intire 
action of the acid. | 


With regard to women's and boys' ſtockings, 


10 ſols per pair may be charged, and for ſmaller 
articles 8 ſols; at which laſt price gloves ought to 


be charged, becauſe the fingers being cloſer than 


the other parts, require to be turned from time 
to time to produce an even colour. Mittens 
may be charged at 5 ſols the pair. Articles of 


the ſame kind of thread and cotton, mixed, de- 


ſerve nearly the ſame price on account of the 
thread which retards the bleaching. 

We muſt now inquire the price of bleaching 
the fame articles in cotton. Here likewiſe I 
ſhall ground my compariſon on plain ftockings 
for men, admitting that 6 ounces of cotton will 
make one pair of this ſize, which will amount to 
42 pounds the dozen pair, or go pounds of thread 
for 22 dozen pair. To this laſt quantity we 


ſhall direct our inquiries, in which I ſhall con- 


fine myſelf to add to the former determination 
with regard to go pounds of cotton thread of 


like quality, the extraordinary Iixiviations and 


immerſions which knit or ſtocking-wove articles 
require, This exceſs, as ſhown at chapter X. is 


halt 
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half a lixiviation and one immerſion in the odo- 
rant muriatic acid. | 


. Liv, . d. 

J ſhall therefore reckon for the mere bleaching of 

90 pounds of cotton thread as before ſtated - 32 8 
To which add half a lixiviation in a double doſe 3 4 © 
One immerſion in the odorant muriatic acid - 
One ſack of turf for heating the double quantity 
of lees - - . . 
Four pounds of green ſoap for the firſt waſhing 


a 


Four pounds of white ſoap for the ſecond and 

laſt waſhing - - - - - 8 8 
One ſack of turf for heating the ſolutions of ſoap 0 8 
Two days' work of a woman to waſn — I 19 © 


O 


Total 47 10 0 


Whence we ſee that the coſt for 1 pair of 
men's plain cotton ſtockings is about 4 ſols, and 
if the charge be ſettled at 5 ſols for men and 4 
for women, or 4 ſols 6 deniers one with another, 
there can be no cauſe of complaint. Ribbed 
ſtockings muſt, however, be excepted. Theſe 
deſerve at leaſt an addition of 1 fol per pair for 


the extra attentions, which have been before 


mentioned, | . 
Nightcaps may be charged, one with another, 


at 2 ſols 6 deniers: gloves, on account of the 


fingers, muſt be charged at 3 ſols the pair, and 
mittens, and children's ſtockings, at 2 ſols. 
| The 
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The foregoing are, in general, the articles 
which are uſually bleached at the proper works 
for that purpoſe. With regard to the prices! 
have aſſigned for bleaching each article without 
any k ind of dreſſing, they are ſuch as I have, from 
my oven experience, thought fit to adviſe to thoſe 
perſons to whom I have had the pleaſure of 
teaching this new and important art of bleach- 
ing. They are capable of being conſiderably 
diminiſhed by turning to advantage the lees and 
acid which have been uſed as I have adviſed in 


the proper place. But I have choſen in my 
eſtimates to conſider them as new, in order that I 


might be ſubje& to no reproach for diminiſhing 
the charges which I have, on the contrary, ſtated 
at the higheſt, as every operator may convince 
himſelf. If to theſe firſt ſavings of lees of mu- 
riatic acid, and of the other collateral and de- 
pendent objects, we add the advantage which 
may be derived from the old lees, as I have 
ſhewn, as well as from the exhauſted bleaching 


© liquor, the reſidues of the retorts, &c. there can be 


no doubt but that all theſe different prices may 


be conſiderably abated; even though we might 


not venture to affirm that the expence would be 
entirely compenſated by the profit ariſing from 
an intelligent application of theſe matters, which 
have heretofore been thrown away as uſeleſs. 


CHAP. 
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The Method of bleaching yellow Mar, Nankeen 
Stockings, and other Articles which have acquired 
a dark Colour by keeping ; Linen flained by Damp- 
neſs, and the Madder Grounds of printed Goods. 


Th E bleaching of yellow wax may be ef- 
fected by means of the bleaching liquor, with 
ſmell, as well as with that which has no ſmell. 
For which purpoſe a ſingle immerſion, or, at 
moſt, two, with the ſame number of intermedi- 
ate fuſions, are neceſſary. The operation, never- 
theleſs, ſucceeds more fpeedily with the odorant 
muriatic acid, becauſe the wax bleaches as well 
above as below ; which facility it acquires by 
its property of ſwimming, and preſenting a 
greater ſurface, as well to the gas which riſes 
in the liquor, and bleaches in its paffage, as 
to that which eſcapes above the ribbons of wax, 
which, being retained by the covers of the veſ- 
ſels, is forced to act upon the ſurface expoſed 
to its action by falling in a kind of dew. Theſe 

ribbons of wax muſt be very thin. 
It is more convenient, however, to uſe only 
the vapour of the oxygenated muriatic acid, 
a8 
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as Berthollet informs us from the experiment of 
Landriani. This laſt method is, as I likewiſe find 
by experiment, much more effectual. To prove 
this truth, nothing more is neceſſary to be done 
than to expoſe wax raſped or ſcraped into very 
thin leavcs, under the cover of a pneumatic 
veſſel, above the ſurface of the liquor. I am 
even diſpoſed to think that this experiment may 
point out the invention of a bleaching proceſs 
in appropriate veſſels furniſhed with different 
ſtages of frame-work covered with coarſe cloths, 
The goods being ſuſpended through the whole 
height of the veſſel thus conſtructed, or elle in a 
chamber diſpoſed and appropriated to the ſame 
effect, that is to ſay, that it ſhall be provided 
with ſhelves, or poles, ſo diſpoſed all round 
within its capacity, upon which the acid va- 


pour, directly conveyed from the neck of the 


retort, or admitted through the ſides of the 
chamber, may thus act with great freedom and 
promptneſs, in the ſame manner as the volatile 
ſulphureous acid acts upon goods which are re- 
quired to be bleached by. its means. I have 
alſo remarked, that the maſs of wax, with which 
the ends of the leaden tubes, plunged in the 
intermediate veſſel] when I uſed this apparatus, 
was rendered of a beautiful white through its 


whole thickneſs, which was nearly half a line, 


and 
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and this by no more than two hours expoſure to 
the action of the vapour. 

The true nankcen is bleached or deprived of 
its colour with ſome difficulty. It is firſt to be 
wetted and wrung; after which it is ſubjected to 
a firſt immerſion in the bleaching liquor, which 
deprives it of a large portion of its colour. It 
is then to be properly rinſed, and agitated in a 
good ſolution of ſoap, which is preferable to 
lees, becauſe it cauſes the colour, which had 
merely diſappeared, to ſhew itſelf again more 
effeftually, The piece of nankeen is then to 
be well rinſed, and ſubjected to a new immer- 
fon. The number of immerſions varies accord- 


ing to the thade of the colour; but this article 


ſz dom requires more than three immerſions, 
with intermediate waſhings with ſoap. The 
fiſh is given in a bath of ſulphuric acid, after 
which it is to be rinſed in a large quantity of 


water, and then wrung and dried. This pro- 


cls may be performed indifferently with either 
of the two acids, the odorant, or that without 


ſmell; nevertheleſs the latter ought always to 


be preferred, particularly for the firſt immer- 
bon, becauſe it more ſpeedily and equally de- 


iroys that kind of fleſh colour which is peculiar 


o the true nankeen. Nevertheleſs, though the 
NXypenated muriatic acid acts ſo ſtrongly on this 
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colour, I never have been able to bring nan. 
keens to a white of the ſame beauty as is ac. 
quired by cotton, thread, and piece good: 
bleached by this proceſs. 

Stockings and other goods bleached by the old 
proceſs, but which have acquired a ruddy co- 
lour, at the extremity of the folds, by remaining 
in the ſhop or warehouſe, partly uncovered either 
from want of care or for ſhew, require only a 
ſingle immerſion without preliminary ſoaping 
or lixiviation. The ink marks which retailers 
are in the habit of making to aſcertain either 
the number, price, or quality of their goods, 
partly diſappear in this immerſion, and totally 
in the bath of ſulphuric acid, in which they are 
afterwards plunged. Theſe goods are to have 
all the ſubſequent dreſſings, of which I have given 
an account, if the proprietor expects or fe- 
quires it. 

It is a peculiar property of the 1 7 8 
muriatic acid, to diſcharge thoſe black ſpots 
which are ſeen on foul linen, particularly whe 
they riſe from perſpiration or moiſture, The 
places moſt ſubject to theſe ſtains, are where the 
linen is applied to the back or beneath the 
arm pits. This proceſs is to be commence! 
with a lixiviation or boiling, which is to be 
ſucceeded by an immerſion, and afterwards m 
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bath of ſulphuric acid. However ſtrong the 
pots may be, they never reſiſt theſe ſeveral 


operations. 


Spots of brandy likewiſe diſappear by the 
ſame proceſs. 


With regard to the madder ground of paint- 


ed or printed goods, it is eaſily diſcharged by 


either of the oxygenated muriatic acids, 


 fingle bath uſually being ſufficient for that pur. 


oſe. 

"Fo greater convenience, it is adviſeable to 
uſe the acid without ſmell, becauſe the operator 
may, with more eaſe, follow and conclude at 
a proper time the immerſion of the piece as ſoon 
as, while paſling it over the reel, he obſerves 
that the ground is ſufficiently white and clear. 


I The bleaching liquor, which 1s partly exhauſted, 


may be uſed to advantage in this proceſs. Be- 
fore the immerſion is made, care mult be taken 
to plunge the plece in water and wring it out 
ſo far as to leave it merely humid or moiſt. 
After the immerſion it muſt be well rinced 
and dried either in the ſun or in the ſhade, turn- 
ing the coloured ſurface from the ſun. 

Itmay be remarked that the deep reds are capa- 
bleof being again brought out, or rendered ſlightly 
red, by the ſun's light, and the other ſhades ad- 
janced in proportion; this would happen in the 


eommon method of bleaching, if the printed 
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part were not always turned to the graſs. | 
ſhall proceed to mention ſome circumſtances 
with reſpect to this method of diſcolouring or 
bleaching, which may be of ufe to thofe why 


are intereſted in applying it to practice. 


Goods printed in faſt colours (Bon teint ), for 
thoſe with chemical colours (petit teint) are too 
difficult to be treated by this method, intended 
to be bleached by the oxygenated muriatic acid, 
inſtead of the uſual expoſure in the field, ought 
to have their deſigns much more charged with 
colour, than fuch as are intended ſimply to be 
ſubjected to the action of the air; in order that 
while the acid exerciſes its action on that part 
of the ground which is maddered without mor- 
dant, the ſame action which is alſo exerted on the 
part where the madder is combined with the mor 

dant, may not deſtroy in the laſt part any more 
of the colour than that quantity in exceſs, be. 
yond what the piece ought to preſerve to pri- 
duce the intended effect, and, conſequent!s, 
that it ſhould not, after the proceſs, appea! 
more ſenfibly altered than it would have beet 
after the uſual expoſure in the field: this pre- 
caution ought to be attended to more particu 
| larly with regard to the ordinary violets, blacks, 
and browns, They are much more eafily de- 
graded than the red, or rofe-colours, and the 


«eep browns. 
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One leading object, which is eſſential to the 
preſervation of the colour, and contributes in- 
finitely to the unmaddering, is to give the pieces 
one or two boilings in bran and water, which 
may follow a boiling in a ſolution of ſoap. If 
theſe three boilings are properly managed, the 
ground of the piece goods will be brightened 
at leaſt three quarters. One or two immer- 
ſons in the bleaching liquor will remove the 
ſmall portion of colour. which remains. Be- 14 
tween the two immerſions attention muſt be 14 
paid to plunge the goods in bran and water, 
This ought to be done after the laſt immerſion, 
for it raiſes and relieves the tone of the colours 
which may have been lightly weakened. _ [11] 

| have ſeveral times found, that when the T4 1 
preparatory baths haye been well proportioned 1 ö 
to the grounds intended to be coloured, it is 
unneceſſary to apply the bleaching liquor. A 
tew days expoſure in the field are ſufficient 
afterwards to complete the bleaching. 

The proportions which I followed for the 
bath of bran and water, were three ounces and 
an half of wheat bran, and three pounds and 
an half of riyer water. Thoſe for the ſolution 
of ſoap were two ounces of ſoap to four or five 
pounds of water; the weight of the goods to 
ich theſe doſes were adopted were 10 gros. 
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Moreover, it is practicable, according to the 
depth of the tints, and the experience the ope- 
rator may have acquired, to diminiſh the force 
of the oxygenated liquor to that point which 
may inſure him againſt a too perceptible de. 
ſtruction of thoſe parts which ought to pre. 
ſerve their brightneſs. But, in this practice, the 
Proceſs is too flow, and the great advantage of 
uſing this method with regard to ſuch kind of 
goods would thus be loft. 

In a conſiderable manufaRtory, where the 
operations of printing and bleaching ſucceeq 
each other with rapidity, it might, perhaps, be 
more advantageous to clear off no more than 
three-fourths of the ground of the cloth which 
has received the madder without mordant, by 
ſubjetting it to the boilings with bran, wa. 
ter, ſoap, and a ſlight immerſion in the liquor, 


as has been preſcribed, and afterwards to ex. 


| Poſe it to the action of the air in the field. 
This method of operating ſeems preferable, 
and would be no leſs expeditious, whether in 
ſummer or in winter. And in the caſe only of 


the goods being in great haſte, the complete 
bleaching with the oxygenated acid might be 
adviſeable, taking care to uſe all the precau- 
tions which have already been pointed out. 
In order to avoid expoſing the goods to 199 
con- 
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conſiderable alteration, it is more convenient to 
paſs only one or two pieces through at a time, 
with the attention that they ſhould be of the 
ſame degree of intenſity in their colours, in 
order that if it ſhould be neceſſary to ſtop ſud- 
denly the effect of the liquor, it may, in ſome 
meaſure, be done inſtantly. This could not be 
caſily accompliſhed, if eight or ten pieces were 
ſewed together as ſoon as ſoaped. For it is 
ealy to imagine, that while one piece was 
drawn out, the others remaining in the liquor 
too long a time, would be expoſed to have 
their colours weakened, at leaſt in the propor- 
tion of the longer time they remained in the 
liquor. If it were thought an object of ſuf- 
ficient importance, this laſt inconvenience, 
however, might be reinoved, by placing at the 
bottom of the veſſel for immerſion a platform 
of ſtrong baſket-work, which might be ſpeedily 
raiſed by means of a pulley, or other me- 
chaniſm, to remove the goods out cf the bath 
at the inſtant it might be found neceſſary, and 
they might afterwards be thrown into a reſer- 
voir of water, or conveyed to the river. 

It would be a very detirable object, if the 
oxygenated muriatic acid could act only upon 
the ſurface oppolite to the printed tide of the 
piece. In this way it would operate like the 
P 4 .._ atme- 
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atmoſpheric air, without giving cauſe to fear 
the deſtruction or perceptible alteration of the 
ſhades, whatever might be their depth. The 
difficulty of ſucceeding, and the length of time 
required for bleaching, may, perhaps, ſooner of 
later, give rife to a method of fixing the co. 
lour by particular mordants, without the afliſ- 
ance of madder. 

It would alſo be a defirable object to diſcoxer 
a proceſs to prevent too much degradation of 
the tranſverſal red or blue ſtripes, and other or- 
naments of coloured thread, which are uſually 


made at each extremity or angle of cotton co- 


verlids. This proceſs might alſo be applicable 
to the defence of thoſe tranſverſal blue or red 
ſtripes which are made in pieces intended for 
napkins, between one napkin and another, and 
at the ends of pieces of muſlins and the like. 
The beſt method, no doubt, would conſiſt in 
manufacturing theſe goods entirely of one co- 


Jour, and afterwards making the terminations 


with coloured thread. As theſe kind of good: 
are capable of being ſoiled, either by the dreſ- 


ſing given to their chain, or by the different 


operations which ſucceed or are previous to 


the weaving, they may be eaſily cleanſed Þy 


proper waſhing or ſoaping. 


Ihe following is the expedient which I hase 


though“ 
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thought proper to uſe to preſerve the ſtripes in 
queſtion from every action which might be too 
perceptible. After two good baths in the 
lixivium, each of the ſtripes was covered, on 
both ſides, with one or more coatings of chalk 
and oil, which was left to dry until the pieces 
could be handled without fear of ſpotting the 
neighbouring parts. I then ſubjected them to 
the bleaching liquor, afterwards to a ſlight lixi- 
viation; and a ſolution of ſoap, &c. and ſo on, 
ſucceſſively, till the ground was as clear as re- 


quired. After each lixiviation I took care to 


repair or renew the covering, if neceſſary. I 
afterwards cleared off this covering of chalk and 
oil, either with a good ſoaping, or with a flight 
bath of ſulphuric acid, according to the nature 
of the colour of the bar, and the degree of te- 
nacity of the paint. If by accident the colour 
of the bar was ſomewhat weakened, it did not 


fail to be raiſed again, by paſling it through 


bran-water at the concluſion of the proceſs. I 
apprehend that this expedient, which I have 


always uſed with a certain degree of ſucceſs, 


will be acceptable to the manufacturer, 
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| The Method of diſcharging the Colour of painted or 255 
| Printed Co'tons, or Linens, and every Kind of tin 
If Dye on Cloth or Thread, before or after it is Mans 
lf wrought up. 5 
| 4£X LL the colours of callicoes, or printed for 


1 goods in faſt colours, are deſtroyed by either of th: 


1 the oxygenated muriatic acids, without having wi 
1 recourſe to the lixiviations or other previous or 5 a 
| intermediate operations before deſcribed. The th 
|: blues, yellows, and blacks, afford an excep- co 
| | tion with reſpect to the bath of ſulphuric acid, vit 
| which muſt be ſubſtituted inſtead of the lixi- ur 
h viation. A fingle immerſion in the muriatic - mh 
[ acid is ſufficient to deſtroy all other colours, OL 
it ſuch as reds, yellows, auroras, green, &c, ; but cc 
| the yellows, properly ſo called, and the lemon be 
if colour, with which greens are produced, and E 0 
| the blues and blacks, ſometimes require, accord- . 3 

ing to their ſhade, three immerſions, and two cl 
[ or three intermediate baths of ſulphuric acid. W 
| [i u 
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It muſt not, however, be ſuppoſed, that the 
Adrianople reds, when diſcharged by the oxy- 
genated muriatic acid, become perfectly white. 
There always remains a flight ruddy appear— 
ance, which ariſes from the oily matter which 
enters into the preparation for this dye. This 
tinge of redneſs does not diſappear. however 
numerous the lixiviations and immerſions and 
| baths of ſulphuric acid may be. 


There is another thing no leſs worthy of 


remark with regard to the black colour, which 
forms the outline or border of defigns, namely, 
that if the muſlin, or cleared fine piece, upon 


which the different flowers were deſigned 
which have been diſcharged, be folded toge- 


ther in ſeveral folds, or placed upon a dark- 
coloured ground, the effaced outline becomes 
vitible according to the expoſure of the piece 
under a certain obliquity of the light exhibiting 
the appearance of a flight trace. The kind of 


outline which, under theſe circumſtances, be- 
comes viſible, cannot be compared to any thing 


better than the embroidery of muflins placed 
on a coloured ground. 1 his trace ſeen at a cer- 
tain diſtance has the ſame effect, and even when 
cloſely obſerved, it is impoſſible to determine 
what it is, becauſe it is not viſible, except 
under a certain reflection of the light; never 

theleſs 
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theleſs the whole piece appears white, and of « 


very ſuperior quality. I have remarked that this mor. 
effect does not take place excepting with regard acid 
to the old prints of flowered deſigns of the time 
true India callicoes imported from that part of batt 
ll the globe. For in the printed goods of our kno 
1 manufactures, ſuch as thoſe of Paris, Joly, EXP 
9 St. Denis, and Beauvais, all the traces of the deſi 
it deſigns completely diſappeared, to my great mac 
' ſurprize. It muſt, therefore, neceſſarily be ſub 
| admitted, that the difference in theſe reſults acc 
i depend on the qualities of the mordants, which for. 
j arc more or leſs oily, or the manner of ſtriking bes 
f the blocks in the act of printing. the 
| If this effect were produced by the mordant thc 
[i with the outlines of the deſigns in the pieces of 4 
1 printed goods, it might, perhaps, be of advan- 
h tage to take the ſame method of obtaining a e 
[4 fubſtitute, inſtead of the rich expenſive em- | 80 
1 broideries with which the fine muſlins of India oy 
| and Switzerland are covered. Theſe deſigns am 
[ likewiſe do not appear in their full effect, but * 
[ when they are placed upon a tranſparent ſtuff. oy 
1 of a deep colour, which exhibits all the out“ th 
I line. This method of producing fo rich an 11 
1 effect would be extremely ſimple, ſingularly 
| permanent, and highly economical. I think, 0 
however, that I may add, that, after many trials, 3 
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I have at laſt ſucceeded in diſcharging this 
mordant, ſometimes by a bath of ſulphuric 
acid, rather ſtronger than uſual, and at other 
times by ſoaping the goods before and after the 
bath. This management is very eſſential to be 
known, in order that the operator may not be 
expoſed to the mortification of ſeeing the ſame 
deſigns return again by the ſecond action of the 
madder applied to the ſame bleached piece in a 
ſubſequent printing proceſs. To obviate every 
accident of this kind, it will be proper to in- 
form the owner which of the methods have 
been uſed to bleach their goods, and in caſe 
the new method may have been uſed, it would 
then be prudent to paſs them previouſly through 
2 good bath of ſulphuric acid. 

With regard to chemical colours, as they are 
called, which are applied on callicoes or other 
goods, they diſappear immediately, and much 
more ſpeedily, than faſt colours. A ſingle im- 
merſion in the weakeft oxygenated muriatic 
acid, without any other preparation, is ſufficient 


to deſtroy them, excepting only the outline of 
the flowers, which, as has already been re- 


marked, requires particular precautions. 


Among the yellow colours of this deſeription 
there is one, however, in the compoſition of 


which fulphate of COpPer, {ulphate of iron, 


and 
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and acetate of lead, are uſed, which is ſo far 


from being deſtroyed by the oxygenated mu- 
riatic acid, that, on the contrary, it is fixed by 


that means. This colour cannot be diſcharged, 
unleſs the piece be previouſly well rubbed in a 
good bath of ſoap, which diſpoſes it ſo far to 
detach itſelf from the goods, that the immer- 
fion it afterwards undergoes in the muriatic 
acid completes its diſcharge. 

It is very remarkable, that, after the diſco- 
Touring of the printed goods, particularly brown 
or black, and when the oxygenated muriatic 
acid has combined with the merchandize, there 


ariſes from the trough a certain gas; which a&s 


upon and irritates the organ of ſight only, to 
ſuch a degree, that it is very difficult to ſup- 
port its action for any conſiderable time with- 
out a diſcharge of tears . This effect, how- 
ever, is not very perceptible in a trough over 
which the workman has operated for the whole 
day, until towards the evening, whence it fol- 


The effect of this gas upon the human body is very fimi- 


lar to that which was produced on the 22d Brumaire in the 


evening, the preſent year, 6th of the republic, by a thick 


miſt, of which the influence was felt, more or leſs, through- 


out Paris. This action was exerted principally by an irrita- 


tion of the throat, a pricking ſenſation in the eyes and noſe, 


and a diſcharge from the head. The oxygenated muriatic 


gas produces the ſame effects when it is breathed for any length 


of time, on which ſubject ſee chap. vi. of the preſent work, 


lows 


Cottons, Thread, Sc. 223 


lows that the acid does not act till after a conſi- 
derable time upon the mordants, fo as to pro- 
duce this peculiar gaſcous combination, which 
is then capable, by irs quantity, of irritating the 
organs of fight. Theſe inconveniences may be 
avoided, by taking care to work theſe pieces 
under a glaſs cover, expreſsly diſpoſed for that 
purpoſe, nearly as is repreſented in fig. 1 and 


2. in plate 1; or by making uſe of the covered 


veſſel repreſented in fig. 1 and 2. plate 9. It 
would be an important acquiſition to know the 
nature of the gas here ſpoken of. 

With regard to piece goods dyed before or 
after the weaving, whether of thread or cotton, 
all the falſe dyes, ſuch as red, blue, green, fleſh- 
color, orange, grey, black, &c. diſappear in an 
inſtant, and almoſt conſtantly, by a ſingle im- 
merſion, and certainly by one immerſion and one 
lxiviation; but it is moſt uſual to omit the lixi- 
viation. 

The ſame remark does not apply to the true 
dyes, or faſt colors, ſuch as blues, Indian red, 
ſtrawberry colour, deep brown, &c. the yellow 
colour and lemon colour either applied to linen or 
cotton : theſe are much more dithcultly effaced. 


They ſometimes require one lixiviation between 
two immerſions, according. to the force of the 
thade. The blue in particular is the moſt tena- 
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cious colour ; it muſt be obſerved, that a bath of 
ſulphuric acid muſt always be given at the con- 
cluſion, particularly with reſpect to the yellows, 
of the colour of ruſt of iron, which does not to- 
tally diſappear but in this laſt fluid. 

With regard to goods which have not been 


maddered, and of which the deſigns have been 


printed in oil, the firſt preparation 1s that of the 
lees, in which they mult be heated, without rinſ- 


ing or clearing off. After this, while they are 
yet hot from the lees, they muſt be ſtrongly rub- 
bed in a good folution of ſoap. Moſt of the 


colours are, by this means, partly difcharged, and 
their deſtruction may be completed, either by 


the oxygenated muriatic acid, or by the ſulphuric 


acid. It is ſeldom neceſſary to repeat this courſe 


of operations, many of theſe colours being uſy- 


ally diſcharged by the ſoap. 

It is certainly proper to remark, in this place, 
that the effect of the oxygenated muriatic acid 
in deſtroying all colours whatever, as well on 


printed goods, as in ſuch as have undergone the 
proceſs of dying, whether in the thread, or in the 


web, muſt afford many perſons the advantage of 


multiplying, in ſome meature, the changes of 


their clothes, without going to the expence of 
new: for if the old or untuthionable colours of 4 
garment be diſcharged, and it be-afterwards ſent 
: to 


to the P! 
ple proc 
the faſh1 
The onl 
the old 
ell, for t 
ſpective 
in printe 
enlarge 
it might 
propert) 
troy the 
quired e 
in the 
goods p 
attempt 
{uch Ti 
without 
taining 

perhaps 
a roſe c 
reſerve, 

been a 


It ſe 
in Engla 
the pract 
market. 


Cottons, Thread, c. 225 


to the printer's to receive a new deſign, this ſim- 
ple proceſs would enable the wearers to change 
the faſhion every ſeaſon, if they thought proper. 
The only expence would be that of diſcharging 
the old colours and printing new, at ſo much an 
ell, for the ſeveral colours, according to their re- 


ſpective value. It is equally obvious, that dealers 


in printed goods“ might, by this means, vary or 
enlarge their ſpeculations. I muſt like wiſe add, 
it might be poſſible to take advantage of the ſaid 
property of the oxygenated muriatic acid, to de- 
troy the colours of dyed goods, or to trace any re- 
quired deſign with the pencil, the pen, fimply 
in the way of outline, and in the manner of 
goods printed d la re/erve. I have ſeveral times 
attempted to ſketch different ſlight deſigns on 
ſuch goods, principally in the muriatic acid 
without ſmell, and I ſucceeded perfectly in ob- 
tanning very neat and fine traces. It might be, 
perhaps, an object of ſtill greater intereſt, to give 
a roſe or other colour to piece-goods dyed d 4 
reſerve, becauſe this method has not hitherto 


been applied but with reſpect to blues, and 


* It ſeems probable that the wholeſale method of operating 
in England, and the effect of the exciſe laws, would render 


tte practice here deſcribed not very convenient in we Engliſh 
Warket —7. 
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ſometimes to orange or olive colour, or a few 
other light colours of this kind, | 

The fame thing might be done with regard 
to the particular deſigns or things which might 
be imitated on ſtriped goods, the threads of 
which were dyed before the weaving ; from 
which it might be poſſible, either to take away 
part of the colour, or to add at pleaſure 4 
ſtripe of another kind. I have ſometimes ae- 
compliſhed this purpoſe on blue and white 
ſtockings, as well as ſtriped and chequed piece- 
goods, by lightly ſprinkling the oxygenated 


muriatic acid upon them: the different drops 
of the acid produced a ſingular effect by ſpot- 
ting thoſe ſtockings and ſtriped goods. All 


the goods thus treated may be waſhed with 
foap or lees, without danger of effacing the 
different fingular marks or deſigns which have 


— 


been traced upon them. The obſervation I | 


have made, with reſpect to dyed goods, is like- 
wiſe applicable with regard to certain patterns 


of one uniform colour; it is probable that the | 


prints might be made from a block impregnated | 


with the muriatic acid, combined or amalga- 


mated in ſuch a manner as to work with the 


ſame accuracy as in the common practice of 
callico printing, I ſhall hereafter relate an ex- 
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periment which I have made in ſupport of this 
obſervation. | 


I muſt not omit the remark, that the oxyge- 
nated acid is very uſeful to brighten up the 
white deſigns reſerved in piece- goods printed 
2 la reſerve. 

[t is well known that theſe white ſpaces are 
ſeldom clear; either becauſe the compoſition 


being ill applied, or ill made, ſuffers a ſmall 
quantity of the colour to paſs through; or from 


the effect of the ſalphuric acid in which they 
are ſteeped to clear off the compoſition, when 
it is made of tobacco-pipe clay, &c. If the 
piece, when taken out of the boiler, 1s not well 


cleared of its colour, this laſt will ſlightly extend 
itſelf towards the blue, which is uncovered; con- 
ſequently, by ſteeping the piece in a bath of 


oxygenated muriatic acid, after its immerſion 
in the ſulphuric acid, the colour is not only 


brightened, but the reſerved white, in conſe- 
quence of the neat finiſh in its outline, is ren- 


dered much more ſtriking in its effect, 
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CHAP. XX. 


The Methods of taking out the Dye from Silk and 


"00, 


Suxks dyed in a ſimple colour, ſuch as indigo- 
blue, lilac, crimſon, and grey, are capable of 
joſing their colour, and acquiring a yellow cha- 
mois colour, by ſteeping in a bath of oxygenated 
muriatic acid, without any previous or inter- 


mediate lixiviation or preparation. White filk 
receives the ſame yellow colour, if expoſed to 
this acid. But it is poſſible to convert this yel- 


low colour to white, by expoſing the (ilk to the 


vapour of ſulphur or the ſulphureous volatile 
acid. For this purpoſe, it is neceſſary that they 


ſhould be yet in a moiſt ſtate, to facilitate the 


equal action of the ſulphureous gas. It muſt be 
obſerved alfo, that the goods ought not be ex- 
poſed too near the flame of the ſulphur, becauſe 
the heat dries them, and retards the action of 
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the volatile acid, and may likewiſe give > them a 
ſcorched or brown colour. 

Compound colours, ſuch as browns, violets, 
greens, and blacks, likewiſe loſe their colour. 
and acquire a ſimilar tinge of chamois yellow; 
but this diſcolouring commonly requires two 
immerſions. The blue of brown violet and 
puce colours commonly diſappears firſt, leaving 
the ſhade of red more or leſs weakened. The 
ſame gradation takes place with regard to the 
green and orange colours, of which the yellow 
gives way firſt. The blue of the former, and 
the red of the latter, only remains. It is 
neceſſary that the oxygenated muriatic acid 
ſhould be weak (legere) otherwiſe it would ac- 


quire an aurora colour inſtead of a roſe colour, 


when it afterwards came to be ſteeped in ſul- 
phuric acid ; for it is to be noted, that it is pro- 
per to uſe a bath of ſulphuric acid, and rinſe 

off with much water previous to each of the 
aid immerſions. With regard to black ſilks, 
the brown diſappears firſt, and leaves the blue 
ground, if this may have been uſed ; or the root 
ground, ſuppoſing this laſt to have been the 
baſis of the black. | 

Thefe obſervations, reſpecting fil k, hold odd 
allo with regard to wool dyed grey, oran IgE, green, 
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Saxon blue, apple green, root or fawn colour, 


brown lemon, and dipped blue. All theſe co- 
lours diſappear more or lefs readily, and become 
of a chamois yellow, like the filk ; but this laſt 
tint 1s eaſily brought to the original white, by 
expoſure to the volatile ſulphureous acid. Two 
immerſions in the oxygenated muriatic acid are 
ſometimes required, according to the depth of 
the colour ; and the expoſures to ſulphuric acid 
will likewiſe require to be occaſionally repeated. 
For it the chamois colour does not totally diſap- 


Pear at the firſt expoſure, it will at the ſecond. 


If we attend, for a moment, to the alterations 
which woollen and ſilken goods undergo by ex- 
poſure to the air, we ſhall immediately fee, that 


the oxygen of the atmoſphere 1s the principle 


which acts on the colouring matters with which 
the goods are 1mpregnated, particularly the 
falſe dyes ; and that the change is of the fame 
nature as that which is produced by immerling 
theſe goods in a liquid which is, in ſome meaſure, 
ſaturated with that principle. The difference 


conſiſts only in the ſpeed with which this effect 


is brought about in the latter caſe. 
The yellowiſh colour produced by the oxygen 


of the air is particularly obſervable in grey 


woollen with a raiſed nap, and looſe hoſiery of 
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the ſame colour. This mode of fabrication and 
openneſs of texture probably affords a ſtronger 
hold to the oxygen, from the more extended 
ſurface it preſents. _ 

With regard to dyed filks, thoſe of a roſe co- 
Jour, and Saxon blue, as well as the falſe blacks, 
are moſt ſubject to alteration by ſimple expoſure 
to the air, 


W 5 a y 
.. nar wnees, Og 1h 1 ad 


I Cate AA 


4 
: 
BE - © 
[LY i 
1 . 
1 
4 
. 
5 
c 
A . 
1 14 
. 5 
: i 
* \ 
44 | 
1 - 
A 1 
{ | 
q . 
3 8 
* * 
8 - » C 
21 
7 1 
{ " 
s i h 
*5 E 
7 j 
* : ' 
'* 0 k 
: 1 = b * 
;, 
5 ö 
* t ? 
r 
3 . 
A ? 
7 
y . 
4 N 
4 
1145 
* 4 
T0 * k 
G - 
7 . 
+4 
*; 
8 * 
1 
: 1 
18 
, 
T3 3 
1 . 
t 
+4 5 
+ 8 4 
i» - : 
3 
43 E 8 
* 
1 
: 
#4 
1. . 
1 
1 
. K 
C 4 
2 MB g 
1 
1 7 , 
8 A , 
1 K 
* FF E 
5 1 
*: 3 1 
1 8 
PS. wy, 3 
i 78 
”. + 
'F. 
C 
zz 
$7 { 
, 
1 7 g 
3 5 
| ! 
/ 7 
© | 
F * £ 
4 | 3 
! 4 
[5 2 
i 
3's 1 
| : 
13'S 
| 
42 
% . 
&.: 3 8 
4 3 
s 1 i p 
: FF : 
FS} 2 
1 
1 
5 , 
* * 
7 7 
: . 
> 
o + 
7 


2 4 CHAP. 


232 Toe Art of Bleaching 


CHAP. XXI. 


{ Dying by the oxygenated muriatic Acid. riate 
i at t 
I 1 HAVE little to ſay, with regard to the dyes, at t. 
li in which the concurrence of the oxygenated the 
i muriatic acid is of advantage, after thoſe of the pots 
il nankeen and lemon yellow, of which I had oc: of n 
1 caſion to ſpeak in the fifteenth chapter. I ſhall mot 
il here ſpeak only of the different tinges of grey, cou 
" which are obtained by plunging white woo! or nife 
0 ſilk in a ſolution of ſulphate of copper, and after the 
1 wards taking them out and immerſing them in wit 
| a bath of the oxygenated muriatic acid, either to! 
| { with or without ſmell. By this treatment the | clut 
Ii operator will obſerve the gradual appearance of a C( 
þ a fine grey colour, more or leſs dark, and varying duc 
. in its tinge, accordingly as the ſolution of the acie 
i ſulplate, or of the oxygenated acid, may have gan 
been concentrated. This dye appeared to me Pra 
{ to he ſolid; for I perceived no alteration in its cad 
ſhade after expoſing it for ſeveral days to the vio 
i ſun, and to a ſtrong ſolution of ſoap. _ : ; 
1 It may be proper, in this place, to ſpeak of a pra 
Ii black or grey dye varying in its ſhade, which I de] 
1 have ſeveral times ſeen ſucceſsfully made, in la- 
[i | thoſe 
ö 
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thoſe glaſs-houſes where the mineral alcali, with 
the crude ſoda, or the purified falt, is uſed. I kere 


VI 


ſpeak only of the Spaniſh ſoda, which is well 


known to contain a certain quantity of the mu- 
riate of ſoda, the preſence of which is indicated 
at the moment of the fuſion of the glaſs: for 
at this period more eſpecially, as well as during 
the whitening of the frit, there exhales from the 
pots, for about half an hour, a thick white fame 
of muriatic acid, which acts on the noſes and 
mouths of the workmen, and cauſes them to 
cough and ſneeze: its preſence is likewiſe ma- 
nifeſted by the ruſt which immediately covers 
the pipes and other iron implements, placed 
within its reach, which the workmen are obliged 
to brighten, whenever they uſe them. I have con- 
cluded that the dye, of which I ſhall here give 
a conciſe account, was the more evidently pro- 
duced by the action of the oxygenated muriatic 
acid, becauſe a conſiderable quantity of man- 
ganeſe is uſed in the glaſs-works in which it is 
practiſed. The quantity uſed 1s ſuch that the 
cadmia fornicorum of theſe works are of a perfect 
violet colour. 


The following is the proceſs I have ſeen in 


practice, at the glaſs-works of St. Gobin, in the 


department of Aiſne, as well as in that of Tour- 
la-ville, in the department of la Manche. The 


former 
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former of theſe eſtabliſhments uſe wood for 
fuel, and the purified ſalt of the ſoda of Alicant; 
the other burns pit-coal, and uſes the ſame ſoda 
in the crude ſtate. 5 


The ſkeins of thread being previouſly waſhed 


in lees, or cleaned and afterwards rinſed and 
dried, are ſteeped in a ſolution of alum, in river. 
water. When they are well ſoaked in this ſo- 
lution, they are daſhed ſtrongly upon a kind of 


blackiſh ſoot, which is fixed along with the ſa. 
line vapours by the internal projection of the fur- 


nace above the glaſs pot or crucible. After 


having repeated this a number of times, in order 


that the thread may become more or leſs loaded 
with the ſoot, it is agitated or rinſed in the 
ſame alum water, and again daſhed againſt the 
ſoot, until it is thought to have acquired 4 colour 
ſufficiently equal and deep. Laſt of all, they are 
rinſed in the ſame water, in which they become 
deprived of the exceſs of ſaline and colouring 


matter ; after which they are ſlightly rung out, 


and dried, either in the ſun, or in the ſhade. This 
black or grey colour, which the thread has thus 


acquired, is ſingularly tenacious. I have ſtock- 


ings of thread, thus dyed ten or twelve years ago, 
which have been waſhed in lees upwards of forty 
times, and have loſt not the leaſt portion of the 
intenſity of their colour. It is to be remarked, 
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that linen and cotton piece- goods are dyed by 
the ſame proceſs. There is no doubt but it 
would be poſſible to imitate this dye, with pro— 
fit and advantage, by ſome direct manufacturing 
proceſs. I have made ſome trials which have 
ſucceeded, to a certain degree, by putting the 


ſteeped thread, which acquired a ſhade, and 
was afterwards put into a bath of oxygenated 
muriatic acid. I repeated this alternation ſeve- 
ral times, which appeared to communicate an 


by ſoap. 
We may likewiſe give the ſame grey or black 


certain quantity of the faline ſoot of the glaſs- 


ture the thread is ſimply turned and worked for 
a number of times, without any previous or 
ſubſequent operation, excepting that of waſhing 
or rinſing, which is always indiſpenſable. I have, 
in this manner, dyed white thread ſtockings of 
a violet grey colour (griſdelin). This thade be- 
came ſomewhat pale after repeated waſhings, 


ſoot of ,pit-coal into alum-water, in which 1 


equal dye, and this dye WAS very ſlightly altered 


ſhade to cotton, by boiling it for ſome time in a 


works, uſually diffuſed in water, in which mix- 
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CHAP. XXII. 


Various Properties of the oxygenated miriatic 
Acid. 


Tur power of diſcharging every kind of co- 


lour from painted or printed goods, muſt render 


the diſcovery of the oxygenated muriatic acid 


of the higheſt value to manufacturers of 
paper, who may very profitably avail them- 
ſelves of the acid to form white paper out of 
coloured rags. It, in ſome meaſure, affords them 
an additional reſource to ſupply their manu— 
factories with raw materials, and to avoid any 
particular ſorting. They may, even in this re- 


ſpect, extend their ſpeculations to cordage, 
oakum, old fails, and other articles, which 
they may bleach as ſpeedily, and in as large a 


quantity, as they pleaſe, without giving them- 
ſelves any concern about the ſcarcity of rags. 


It may alſo be queſtioned, why the bleaching 


property of the oxygenated muriatic acid ſhould 
not be uſed to whiten paper which has been 
written 
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written upon, and is become waſte. This 
paper may afterwards be ſized again, like any 
other ſort, by which means the product and 
activity of this manufactory may be inſtanta- 
neouſly augmented. This laſt object is ſo much 
the more eaſy to be attained, becauſe the leaves 
of paper, containing writing, require to be 
ſteeped only one ſingle time in the oxygenated 
muriatic acid without ſmell. The work is, 


therefore, of the greateſt facility. This firft 


operation may be made on a number of leaves 
together, diſpoſed in ſuch a manner that the 


oxygenated muriatic acid may ſurround and pe- 


netrate each leaf ſuſpended in the fluid. It 
muſt be followed by a bath of ſulphuric acid, of 
the ſame ſtrength as has already been preſcribed 
for the dreſſings. This bath is effentially ne- 
ceſſary, however clearly the ink may appear to 
have been diſcharged when the paper comes 
out of the muriatic acid. The ſulphuric acid is 
required to take up the iron, which, as is well 
known, compoſes a great part of every writing 
ink. Care muſt be taken to waſh the paper, 
when it comes out of this laſt bath, in clean and 


limpid water, in order to carry off the ſulphuric 


acid, after which the paper may be ſized, if ne- 
cellary, and then left to dry. Such paper as 
has been ſized before it has undergone this ope- 
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ration, will not require fizing again, or at leaf 
this is very ſeldom the caſe, unleſs it has re- 
mained too long in the rinſing water. The 
paper, when dried, muſt be afterwards treated 
exactly in the ſame manner as if it had beer 
newly manufactured. This method of blecach- 


ing written paper may alſo be of the greateſ 


uſe to men of buſineſs of every deſcription, 
merchants, and others, who uſe many books. 
When theſe have become uſeleſs, and out of 
date, they may, by the method here directed, 
be eaſily cleared of their writing, and ren- 
dered uſeful a ſecond time . When we re- 
fiect on the property of the oxygenated muritic 
acid to diſcharge ink from paper, we obſerve, 


in the action of this liquor, a kind of analogy 
with that action which takes place, in the 


courſe of time, with reſpe& to ancient writings. 
There is reaſon to think, that, in this laſt caſe, 
the air, by virtue of the oxygen which it 
contains, is acted upon in the ſame manner as 
the oxygenated muriatic acid; for old writings 


* Since theſe experiments I have had occaſion to make 


others, as well on the bleaching of the paſte of paper, as on diſ- 
charging the colour of written or printed papers. I have, 


therefore, thought it uſeful to inſert, at the end of this work, 


the ſeries of particular proceſſes which I have made uſe of, 
and which I addreſſed to the different committees of the Na- 


tional Convention, un the year II, of the republic, 


- 


are 
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are ſo conſiderably altered, that a fingle flight 
bath of ſulphuric acid is often ſufficient to diſ- 
charge them entirely, and in caſe this bath 
ſhould not have been ſufficient, they do not 
reſiſt a very ſlight immerſion in the muriatic 
acid. 

The ſame obſervation may be made with re- 
gard to ſnow and dew; both theſe ſubſtances 
diſcolour and ſoon render the ſoles of ſhoes 


yellow when expoſed to their action. This ob- 


ſervation may very eaſily be made after walking 
out on the ſnow or graſs embibed with dew. 

On the ſame principle it is in the mountainous 
country, in the department of La Somme, the 
country people clear their linens ſimply by ex- 
poſing them in the winter to the action of the 
ſnow, the dew, and the miſts, without giving 


them any other preparation, except that they 


are careful to turn them from time to time on 
the ground, for about fifteen or twenty days, dur- 
ing which time this vegetableſubſtance is expoſed 
to the influence of the air and the atmoſphere. 


A ſolution of ſulphate of ſoda, and the re- 
ſidue of the diſtilling veſſels, is ſometimes ſuf. 
ficient to diſcharge theſe ancient writings, which 
are already in part effaced by ine oxygen of the 


atmoſpheric air in the courſe of time. 
I muſt here mention an obſervation I have 


had 
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had occaſion to make in the courſe of my ope- 
rations on the bleaching of threads and cloths, 
The waters which had ſerved to rinſe the ſingle, 
double, and twiſted threads, when taken out of 
the lees, were very ſoon covered in the veſſels, 
where this rinſing was then performed with a 
kind of lather, more or leſs white, accordingly 
as the thread was more or leſs advanced in its 
bleaching. This froth, which roſe to the top 
of the water, was ſometimes more than an inch 
in thickneſs, according to the quantity of thread 
or cloth which was rinſed or cleared, and forms 
an excellent paſte for the immediate manufacture 


of paper. It may, in fact, be eaſily underſtood 


that this ſubſtance 1s of the ſame nature to that 


' which is uſually formed by the decompoſed rags 
inthepaper-mills, and is, in the preſent caſe, form- 
ed of an aſſemblage of the filaments of thread or 
cloth detached by the lees or the acid, but more 

particularly by the former, and more ſpeedily and 


effectually ſeparated by the rinſing. I can alſo 
aſſert, that the ſamples of paper which I have 
attempted to make with this material, were very 
beautiful and fine. The bleachers may, there- 


fore, reſerve this produce, and ſell it to the 
paper manufacturer at a price which muſt neceſ- 


ſarily vary according to its colour and quality. 
The ſame remark is applicable to. the inner 
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bart of the ſides of the veſſels or tubes which 19 
firefly bleached by the action of the oxyge- 
nated acid, which, in proceſs of time, renders 
it of a very fine white colour. This ligneous 
ſubſtance, when collected, is alſo very proper 


to form paper, after it has undergone the pre- 


vious ation of the mallets or cylinders of the 
paper-mill, and is afterwards properly diluted 
with water, according to the practice of the 
paper-makers; a very conſiderable quantity of 


this paſte may even be collected in a ſhort time. 


Nothing is more neceſſary for this object than 
to diſpoſe the wood in the veſſels deſtined for 
this purpoſe in ſuch a manner; that it may pre- 
ſent alternately to the acid and the ſalt of the 
intermediate lees the greateſt quantity of ſurface 
poſſible. Two lixiviations, and two immerſions, 
ae ſufficient to alter the wood ſo far that it may 
be raſped off with advantage. This very eco- 
homical method may, with much profit, be uſed 
to ſupply certain paſtes, which will afford very 
ine and good paper, according to its beauty: 
its whiteneſs, and the proportionate mixture of 


other paſtes formed from rags. I have in this 


manner fabricated ſmall ſamples cf paper, 
Which I ſhewed, at the beginning of 1789, to 
| the adminiſtration of commerce, announcing 
tits particular method, as well as that of mak- 
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ing a kind of grey paper with the tufts of th 
typha paluſtris. Theſe paſtes are not to be te. 
jected, even ſuppoſing they could only be uſe 
for the white-brown or common paper, or for 
paſteboard ; as they would always contribute ts 
render the fine rags more abundant for the ma. 
nufacture of white papers, to which uſe they 
might be entirely reſerved, if it ſhould not be 
found advantageous to mix them with the other 
materials to produce the intermediate: kinds of 
paper. NE 
Olive dil, expoſed in the uppermoſt falſe 
bottom of the pneumatic veſſel to the gas of 
vapour of the oxygenated muriatic nl pat: 


ed through water loaded with potaſh in the 


proportion I have pointed out, became changed 


to the conſiſtence of ſoft ſoap, or very white | 


greaſe, without taſte, nearly miſcible with wa. 
ter, not ſoluble in the ſpirit of wine, nor fub- 


ject to any perceptible change by the ordinary 
mu Rectißed ſulphuric 


muriatic or nitric acids. 
acid alone decompoſes it almoſt as ſoon a 
poured, on. 


oil was combined, flies off, and the ſulphuric 
acid changes the white and ſoapy colour of the 
oil into a brown maſs, which very ſoon after- 
wards became blackiſh. Does not this expe | 


riment lead to a preſumption that it might be | 
noſible 


The muriatic acid, with which the | 
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poſſible to form a kind of muriatic ſoap in the 
ſoft or hard form, which ſhould have the pros? 
perty of bleaching? Thus much is certain, 
that from this notion I have attempted to com- 
bine olive oil with potaſh, partly neutralized. 
by the oxygenated acid ; and a ſample of thread, 
which I bleached and foaped with this kind of 
ſoap, appeared to me to become white to a 
higher degree, and much more ſpeedily, than 
by the method above deſcribed. This new 
method would be of infinite utility 1n every 
reſpect. 

Copper or braſs expoſed in the ſame manner 
as the oil above mentioned to the action of the 


oxygenated acid gas, became, at firſt, blackiſh, 


after which it was covered with a firm, dry, 
pellicle of verdigreaſe, as well above as be- 
neath: this verdigreaſe was of a very fine colour. 
When waſhed and ground, it is abſolutely equal 


in colour to that fine Engliſh green ſo highly 


eſteemed, with which the faſhionable paper- 
hangings are printed. It might be poſſible to 
obtain this matter, in great quantities of it, at a 
low price, by conſtructing an apparatus for this 


purpoſe. I have obtained this kind of verdi- 


greaſe by puttirig coppetplates into the waters 
obtained from the reſidue of the diſtilling veſſels. 


| have had occaſion to remark on this ſubje&t, 
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that the fluid was, in the courſe of time, covered 
with a pellicle ſimilar to that which riſes upon 


milk when ſet to boil, but of a green colour. 
Water, impregnated with the gas, has no 


action upon the copper, except in the courſe of 
a long time; but the gas itſelf acts inſtantly 
either upon copper or braſs. 

This kind of verdigreaſe may alſo be uſefully 
employed in dying, and, in many inſtances, ſup- 
ply the place of that which is made with the 
refuſe of grapes in the ſouthern provinces. 

Tin veſſels (pewter) are totally diſſolved or 
corroded by the oxygenated muriatic gas, and 
aſſume a grey colour. 

Malacca tin is corroded in like manner, but 
it aſſumes a whitiſh colour. From this experi- 
ment it is that we have thought proper to con- 
clude, that the folder of leaden tubes cannot 
long reſiſt the action of the gas or liquor which 
is impregnated with our acid, and that it is par- 
ticularly neceſſary, when tubes of this meta] 


are to be uſed, that they ſhould be caſt entire. 


or without ſolder *. 


* As the muriatic acid, whether oxygenated or not, when 


in the expanded or vapourous tate, attacks, and ſpeedily 


ruſts copper, iron, and tin, it is improper to have in the 
place of diſtillation, any veſſel or inſtrument made of thoſe 
metals, becauſe they would ſpeedily be deſtroyed. 
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Sheet lead did not all, or ſcarcely at all, change 
its colour or properties by this expoſure. It 
merely acquired a ſlight brown tinge. It was 
in conſequence of this experiment that I de- 


termined to ſubſtitute tubes and adopters of 


lead inſtead of thoſe of glaſs, and to recom- 
mend that the pneumatic veſſels to be made of 
common wood, and that theſe, as well as the 
veſſels for immerſion, ſhould be defended with 
theet lead. 7 

Litharge of gold, or yellow litharge, remains 
dry, and undergoes no other effect than to ac- 
quire a violet colour. T 

The directions or addreſs on the uitfide of 


letters diſappear entirely, without leaving any 


trace or alteration in the paper. This experi- 


ment, added to that of taking out the ink- 
marks made by the proprietors of ſtockings, 


gave me the firſt hint to apply this method of 


bleaching to written paper, which . men- 


tioned in this chapter. 
Red ſealing- wax became of a pale roſe- colour, 
and was reduced into a kind of moiſt or ſoft wax. 


Indigo, in ſmall fragments expoſed in the 


lame manner to the oxygenated muriatic acid 


gas, changed its colour from a deep blue to the 


yellow colour of dead leaves. Black pitch merely 
became red at its ſurface. Hair, and feathers 
R 3 of 
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cf a black colour, were changed, the firſt grey, 


and the latter to an aurora colour. Green oil- 
cloth (toile cite), ſpotted with black, became 


very white, and ſpotted with brown ſpots. 
Fluid vegetable alkali, being the ſoluion of 


blue potaſh expoſed to the ſimple contact of 


the oxygenated muriatic acid, acquired the 
property. of bleaching like the true water of 
Javelle, but, inſtead of the clear yellow colour 
it at firſt poſſeſſed, 1t became white and limpid, 
The bottom of the ſaucer made uſe of was lined 
with an infinite. variety of very white cryſtals, 
in thin brilliant plates, of a dry appearance, like 
tale or mica; having the appearance of ſo many 
ſections of the cryſtals of ſulphate of -potaſh, 
through the whole length of the priſms, termi- 
nating in their pyramids. Theſe cryſtals might 
be one line and an half in length, one in breadth, 
and near a quarter of a line thick. This expe- 
riment, and another mentioned in the following 


chapter, ſeemed to prove that the violet colour 
of the lees, diſtinguiſhed by the name of ja- 


velle, is, as Berthollet has abſerved, more par- 
ticularly owing to manganeſe, of which the co- 


louring matter is carried off with the gas that 


eſcapes. 


4 


The ſolution of mineral alkali extraſted from 
the ſoda of Alicant, and of an amber colour, 


being 
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heing expoſed in the ſame manner as that of the 
vegetable alkali, acquired the ſame property of 
bleaching, without, however, entirely loſing its 
own colour, or preſenting any cryſtalization. 
Pure water, expoſed in the ſame manner, ob- 
tained the ſame property of bleaching, preſerv- 
ing its natural colour, without exhibiting any 
obſervable peculiarity. 25 
Theſe three different fluids, by becoming thus 
impregnated by the muriatic acid gas, ſeem 0 
prove that it is not abſolutely neceſſary to agi- 
tate the water of the veſſels to concentrate the 
gas. An experiment with the intermediate 
tubulated veſſels of the old apparatus, in which 
have obtained pure ſolutions of this gas, co- 
loured yellow or greeniſh, and marked from ten 
to twelve degrees of concentration, appear likes 
wiſe to ſhew that agitation of the water is not, 
in ſtrictneſs, abſolutely neceſſary. 
Thread, which had been ſubjected to the 
es, and was merely moiſt, or ſlightly humid, 
with the lixivial ſolution, being fimply expoſed 
to the vapour or oxygenated acid gas, acquired 
a ruddy white colour fimilar to that of the 
third immerſion, and without any kind of altera- 
tion, Ep ag | 
Coarſe thread, macerated ſeveral days in a 
weak ſolution of ſulphate of potaſh, became 
R 4 three- 
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three fourths bleached, and with much yy; 
formity or evenneſs of colour. 

Flax macerated in the ſame manner likeyiſ 
obtained a yery fine white, 

Flax, macerated for ſeveral days in the ſolu. 
tion of potaſh, one degree below zero, and ex. 
poſed, like the objects above mentioned, to the 
oxygenated muriatic acid gas, became of th 
moſt beautiful white. 

All theſe different articles were ſubject to no 
aeration It is true, that, being apprehenſive 
leſt the gas, with which they were impregnated, 
ſhould alter their texture in conſequence of its 


concentration when they ſhould become dry, 1 


was careful to waſh them out in a "ye quan 


tity of water. 
May we not infer 8 theſe various trials 


which were all made during the winter of 1790, 
that it is highly probable that threads and piece. 


goods might be advantageouſly bleached by | 
ſimple expoſure to the vapour of the oxyge- | 


nated muriatic acid. For this purpoſe it ap- 
pears to me, that the various articles, {lightly 
moiſtened with water or with lees, would te. 
quire to be hung up in a very cloſe chamber, 
like that which is uſed for expoſing goods to the 
vapour of ſulphur, into which room the extre- 


mity of the diſtilling veſſels muſt be introduced, 
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On / e PU bility of applying the Refi in fo Profit 


Tur reſidues to which the attention of the 
operator may be directed, in order to derive 
advantage, are: 1. Thoſe of the retorts, bottles, 
or other diſtilling veſſels: 2. Thoſe of the im- 
merſions, or bleaching liquors: 3. Thoſe of the 
alkaline lees, or ſoap: and, 4. Thoſe of the 
baths of ſulphuric acid. 


The reſidues of the retorts, bottles, or other 


diſtilling veſſels, are reducible to the following : 


1. Manganeſe not diſcoloured, and the common 


muriatic acid coloured by manganeſe, if the 
muriatic acid has been uſed inſtead of the mu- 
riate of ſoda: 2. Sulphate of ſoda, and a ſmall 


portion of muriate of ſoda not decompoſed, * 
this laſt has been made uſe of: 3. Sulphate of 


potaſh, if lees have been uſed to extinguiſh the 
ſuffocating odour of the reſidue of the ſolution, 
which is always more or leſs unpregaztce with 


oxygenated muriatic acid, 
Though 
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Though I have reduced the proportions of 


manganeſe to one-fixth leſs than directed by 
Berthollet, it is not, nevertheleſs, difcoloured after 
the operation, or rather, it is only diſcoloured very 


fightly, and in few places. In this ſtate it ſtill. 


preſerves ſufficient virtue, that is to ſay, enough 


of vital air to be mixed with about one-third of 


new manganeſe of the ſame quality. This pro- 
perty, or ſtrength, cannot, however, be atcribed 
to manganeſe in lumps, or interſperſed with 
quartz, though well cleared of toreign matter. 
The manganeſe cryſtalliſed in needles, ſuch as 
is ſold by Lapelletier, has alone afforded me this 
very perceptible difference *. Every other man- 
ganeſe, on the contrary, that is to ſay, the ſpe- 


cimens in lumps, afford a much leſs quantity of 


gas, and render the bleaching liquor leſs ſtrong. 


This laſt kind of manganeſe is alſo harder and 


more troubleſome to pulveriſe. 
The manganeſe taken out of the retort; 
after the firſt diſtillation, preſerves almoſt the 


whole of its metallic brilliancy, and foils the 
hands as before, and may be uſed to purify 
glaſs. It is true, that i in this ſtate it ſeems to 
have increaſed in. bulk. Manganeſe entirely 


decompoſed is known by the whitiſh or pale 


* This manganeſe is brought from Hambourg, in the 
duchy of Deuxponts. 
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purple colour, which the ſtrong impreſſion ef 


the fire has given it. 
The ſolution of the reſidue of the diſtilling 
veſſels diluted with water, the evening after the 


diſtillation, is found on the following day, if the 


veſſels have been cloſed, to be of a fine red, in- 
clining to violet or purple, accordingly as the 
ſolution has been more or leſs diluted ; but this 
colour does not fail to diſappear by expoſure t9 
the open air, or by the heat employed to era- 


porate it. In either caſe, the violet colour ot 


the ſolution is changed for a ſhade inclining to 
apple-green. 


It ſeldom happens that the water which holds 
the reſidue of the retort or bottle in ſolution, is 


not ſufficiently concentrated to afford, after re- 
maining for a day or two in the receiving vel- 


ſels, cryſtals of the ſulphate of ſoda; but theſe 


cryſtals, which are of different ſizes, are covered 
with manganeſe, from which it is neceſſary to 


clear them. This is eaſily done, by putting a 


imall quantity of theſe reſidues into à veſſel, 


and pouring a little clean water upon them, 
which, after briſk agitation, muſt be imme- 
diately poured off, before the manganeſe ſub- 
fides, into a proper veſſel intended to receive 


this laſt ſubſtance. This manœuvre is to be re- 
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peated four or five times as quickly as poſfible, 
in order that leſs of the ſalt may be diſſolved. 

This trouble of waſhing may be avoided, if 
the violet- coloured water, which covers the re- 
ſidue of the diſtilling veſſels, be carefully de- 
canted off into wooden or leaden receptacles 


appropriated to this purpoſe. The cryſtals, 


which are ſoon afterwards formed in this water, 
are neat and clear as they ought to be. But it is 
neceſſary, after having decanted this violet- 
coloured fluid, that common water ſhould be 
poured into the retorts or bottles, for the pur- 
poſe of facilitating the extraction of what re— 
mains. This, together with the water, muſt be 
referved by itſelf. If it be propoſed to ſepa- 
rate the manganeſe, for the purpoſe of ufing it 
again, as I have before mentioned, the follow- 
ing method muſt be recurred to. The reſidue 
muſt be waſhed repeatedly with a large quan- 
tity of water till it gives no perceptible ſaline or 
2cid indication. The retidue muſt then be 
dried, and afterwards mixed with new manga- 
neſe, in the proportions before directed. If the 
waters of the waſhing be ſufficiently impreg- 
nated to render it proper to mix them with the 
violet water, in order to increaſe the product of 
eryſtals, whether by inſenſible evaporation, or 
by the aſſiſtance of heat, this muſt be done, 

taking 
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taking care only, that in the latter proceſs leaden 
veſſels muſt be uſed, becauſe copper; iron, and 
moſt other metals would be ſpeedily corroded 
and deſtroyed. 


The ſulphates of ſoda and of potaſh, which 


are obtained from the waſhings of the reſidue of 
the diſtilling veſſels, have not hitherto been ap- 
plied to any uſe in the arts. It is poſſible, as! 
have before remarked, to employ them for dif- 
colouring certain ribbands, and effacing writing 
from paper or parchment, as well as for ſcour— 
ing copper and iron for braziers, &c. Both theſe 
ſalts are likewiſe uſed in medicine when purt- 
fied ; but it may be doubted whether the apo- 
thecaries would purchaſe them, becauſe the 


very ſmall quantity they conſume is afforded 


very cheap from the ſalt-works of Lorraine and 
other places. 5 
It would, therefore, be much more intereſting 
to decompoſe theſe ſalts, and obtain the alkalis, 
in a diſengaged ſtat:, which might, in that 
caſe, be uſed, to make the lees in the ſubſe- 
quent operations. Berthollet, in the firſt vo- 
lume of the Annales de Chimie, informs us, 
that ſeveral perſons have communicated different 


recipes to him for effecting this purpoſe ; it were 


much to be wiſhed that the authors would 
benefit the public by a more liberal communt- 
cation: 
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In the mean time I ſhall here remark, 


cation. 
that it is very poſſible to decompoſe theſe neu- 
tral ſalts by means of liberal ſulphur and the 
muriate of ſoda, by the ſulphuric acid, and 
more eſpecially by certain metallic oxydes, par- 


ticularly that of lead. I have ſucceſsfully tried 
this laſt method in 1784, which was indicated 
by Scheele. The alkali which is obtained by 
theſe different proceſſes is of the pureſt kind, 
and I have had reaſon to be affured, that, with 
proper treatment, it affords glaſs equal in beauty 
to flint or cryſtal glaſs “. 
The ſecond reſidue, which may be applied 
to uſe, is that of the exhauſted liquor of 1m- 
merſion. After the vital air, or oxygen, has 
deen exhauſted, the odorant liquor contains 
nothing but muriatic acid and water; the liquor 
without ſmell likewiſe contains muriate of pot- 
aſh. This falt, as well as the neutral ſalts, with 


*The Committee of Public Safety publiſhed, in the ſe- 
cond republican year, the various proceſſes for decompoſing 
mariate of ſoda, which it had received from the different au- 
thors or inventors. Eſtabliſhments may, therefore, be made 


tor ſupplying the national commerce with the alkaline falt 


of ſoda, the uſe of which is indiſpenſible in different works, 


luch as thoſe of glaſs, ſoap, dycing, bleaching, &c. for the 


ſupply of which ſeveral millions are annually expended among 
foreigners. Note of the Autber. 


A copy of this report may be ſeen in the Annales de 
Chimie.— 7 
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256 The Art of Bleaching 
f fixed alkaline baſe, is of ſome uſe in medi- 
cine, but it is not worth while to extract any 
thing but the ſulphate of ſoda. This may be 
decompoſed for the ſake of the alkali, if the 
reſult ſhould be attended with ſufficient profit, 


I ſhall fimply remark in this place, that theſe 


exhauſted bleaching liquors may be effeCtually 
uſed in making ſal ammoniac. The different 
trials I have made on this ſubje&, by combining 
them with the volatile alkali of putrified urine 
or rotten vegetables, have conſtantly tended to 
confirm my opinion. 
found advantageous to reduce the pure bleach- 


ing liquor without potaſh to the merchantable 


ſtrength, it may be uſed for the ſubſequent 
diſtillations, in the ſame manner as other mu- 
riatic acid, inſtead of the muriate of ſoda and 
ſulphuric acid; unlefs, indeed, it ſhould be 
thought more advantageous to uſe it for making 
white lead or verdigris, both which combi- 
nations I have made and uſed in painting with 
ſucceſs. The verdigris might alſo be uſed in 
dyeing. 3 | 

I have alſo occaſionally uſed theſe waters of 


immerſion of the muriatic acid without ſmell, to 


make the ſecond lees for piece-goods and 
threads. This fluid becomes as highly charged 
as 11 the lees had been pure, The exhauſted 

bleach” 
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bleaching liquor may likewiſe be uſefully em- 
ployed in the firſt maceration of goods; for 
which purpoſe, when it is not highly charged 
with colouring matter, it is no leſs valuable than 
the new liquor from the pneumatic veſſels. 
There is another property of the exhauſted 
able importance, namely, that of accelerating 
the vegetation of plants; from repeated trials 
can affirm that it poſſeſſes peculiar properties 
n this reſpect. I have at different times uſed 
it, inſtead of common water, on cauliflowers, 
chervil, peas, cabbages, leeks, &c.: and theſe 
various plants have not only grown more quickly 
than others of the ſame kind planted in the 
ame bed, and watered with river water, but 
have likewiſe acquired double the ſize. 
Beſides the property of accelerating vegeta- 
lon, theſe waters have likewiſe the property to 
drive away, at the inſtant of pouring on the 


0 plants and feeds. A gardener, near the la- 
boratory where I made the muriatic acid for 
bleaching, was ſo fully convinced of the advan- 
age of theſe waters, from his own experience, 


frye them for his uſe; and was continually 
83 ſpeak- 


heaching liquor, which is, perhaps, of conſider- 


ground, the ſpiders, ants, worms, ſnails, and 
other reptiles of this kind, which are noxious 


that he requeſted, as a favour, that I would re- 
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ſpeaking in praiſe of the good effects it producei 
on the plants i in his garden. 

But in proportion as the ſmall quantity of 
oxygenated muriatic acid, diffuſed through the 
exhauſted water, is of advantage to vegetation, 
ſo much more noxious it is to plants when in 
the form of gas or vapour. Plants expoſed to 
this elaſtic fluid inſtantly fade and periſh, | 
have frequently ſeen this effect on the plant 
monk's-hood, and even on vines, the leaves of 
which ſoon became yellow, and the ſtems, after: 
having languiſhed for a certain time, partly died. 

With regard to the third refidue, of which 
the waters of lixiviation form a part, I think! 
have ſaid all that is neceſſary in the chapter 
upon lixiviums. I ſhall here only add, that it 
there were an opportunity of diſpoſing of them 
to advantage to a ſaltpetre-work, it would pro- 
bably be more advantageous than to reduce 
them by evaporation. There is, however, Tea: 
ſon to think, that the old lees might be re- 
ſtored to a certain point by boiling them a long 
time with lime; this earth, having the propert) 
of deſtroying the vegetable parts which cover 
and weaken the alkalis, might, perhaps, produce 
the ſame effect as reducing the ſolution to the 
ſolid conſiſtence. 


The following is likewiſe an economical me- 
thod 
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mod of conſtantly applying the ſame lees to uſe, 
which I have often employed with the greateſt 
ſucceſs. It conſiſts ſimply in throwing the aſhes, 
from which they have been extracted, into the 
fres uſed for domeſtic purpoſes in the houſe, 
ſuffering them to dry, and afterwards wetting 
them with the exhauſted lees from time to time, 
which are to be reſerved for this purpoſe. The 
flame of the wood, burned in the chimney 
for theſe obſervations are only applicable to a 
wood fire), and the heat of the hearth, ſoon 
burn the impurities, which coloured the alkali, 
and the aſhes ſpeedily become proper for lixi- 
vation as before. This operation, which de- 
mands very little care, may be of great uſe, 
eren in the domeſtic concerns of a houſe where 
alkaline lees are uſed. „ 
The ſoap-waters likewiſe are not to be 
neglected. It would be poſſible to decompoſe 
them, either by means of the waters which 
have ſerved for the baths of ſulphuric acid, or 
with thoſe of the exhauſted bleaching liquor; but 
the beſt uſe would be for the manufacture of ſalt-: 
petre, for which purpoſe the alkali muſt be ex- 
tracted by calcination. In the laſt caſe the proceſs 
b nearly the ſame as with the lees ; that is to ſay, 
„(ben the ſoap-water is reduced to the con- 
F iſtence of extract, and nearly dry, the oil muſt. 
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be burned off in an open fire, which will leaye 
the alkali ſoluble in water, and ready for uſe, 
in the diſtillations and lixiviations, in the fame 
manner as new potaſh. I have practiſed this 
method, and muſt here remark, that new ſoap- 
water riſes in froth above the veſſel when it 
boils, whereas that which has been uſed does 
not exhibit the ſame property. "oa 
With regard to the baths of ſulphuric acid, 
which compoſe the fourth reſidue, when they 
are too much diluted with water, from the im- 


merſion of wet articles, the ſhorteſt method is 


to add more acid, or elſe to concentrate the 
fluid in the ſame manner as I have obſerved 
with regard to the ſulphate of ſoda, and other 
ſalts. For this purpoſe it may be concentrated 
to ſuch a degree as to be uſed again inſtead of 
common ſulphuric acid, or it may be uſed for 
making alum or ſulphate of ammoniac, by com- 
bination with the alkali of urine or putrefying 
vegetables. : 1 
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CHAP. XXIV. 


The Method of bleaching Hemp and Flax in the 
unmanufatured State, as well as Thread and 
Piece-goods, by the Aſſiſtance of Water only. 


I wave long remarked, that the rags or 
pieces of unbleached cloth, which have been 
ſet to ferment in order to make blotting-paper, 
became white to a certain point, in conſequence 
of being waſhed or ſoaked, either in heaps or 
under the mallets, for the purpoſe of deſtroying 
their texture. The waſhing, in theſe circum- 
ſtances, becomes more eaſy on account of the 
ſermentation, which opens the threads of the 
cloth, and the mechanical proceſs of the cy- 
linder, or mallet, which renders the colouring 
parts more eaſily detached, and in a certain 
degree diſſolved. I attempted to imitate this 


fermentation, and ſolution of the colouring part 


of the thread, by waſhing in a large quan- 
ity of water. I made my experiment in pre- 
ſerence upon flax. I firſt macerated it in pure 
ver water, in a veſſel, where I ſuffered it to 
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remain till the ſurface of the fluid was covered 
with numerous bubbles. In this ſtage I turned 
it, and ſaw, with pleaſure, that its grey colour 
was changed to a light yellow. I then changed 
the water, firſt waſhing out the flax, and left it 
till other bubbles appeared, when I waſhed it 
again. At the ſecond waſhing, I obſerved fe 
veral parts which were whiter than the reſt, 
and at the ſame time obſerved a conſiderable 
cuantity of ſmall portions of grey and yellowiſh 
impurities, which detached themſelves from the 
filaments of the flax. I then waſhed it with rub- 
bing, and was not a little ſurpriſed to obſerve the 
quantity of impurity increaſe, and the flax become 
whiter in proportion. Encouraged by the ſucceſs 
of this waſhing, I then plunged the ſame flax into 
warm water, to haſten the ſolution of the other 
colouring parts, which had immediately fixed 
themſcives on the flax, as ſoon as it had dried, 
after taking out of the veſſel. I then preſſed it 
in the water, which diſengaged an additiona! 


quantity of colouring parts, and the flax appear- 


ed much more beautiful. I did not carry this 
experiment further, becauſe the flax appeared 
clear and white, to as great a degree as ! ſup 
poſed it would arrive at by this method, for no 
more impurities were detached. Though it ap- 


peared to be white, when in the flate of divi 
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fon, yet in the maſs it ſtill preſerved a flight 
ſhade of yellow, which with a ſimple bath of 
oxygenated muriatic acid totally diſappeared, 
without the ufe of lees, or any other particular 
preparation. 

This experiment perfectly agrees with an ob- 
ſervation which may be daily made upon pieces 
of cloth which are ſubjected to the fulling-ſtock. 
Some of theſe pieces have holes in them; and 
in order that theſe damaged parts may not be 
enlarged by the proceſs of fulling, it is uſual to 


ſecure them by ſewing on a piece of brown 


linen cloth. I have remarked, not without 
aſtoniſhment, that theſe pieces of unbleached 
linen, after having remained in the water for 
two or three days, with the cloths to which 
they were fixed, and which were thus expoſed 
in order to clear them, either from the ſolution 
of ſoap, the urine, or the fullers' earth, became 
as white as if they had been paſſed through the 
lees, and expoſed alternately in the ficld for 
ſeveral months, or the uſual time employed in 
bleaching. 

This reſult likewiſe agrees with the method 
In uſe in India, where, according to the rela- 
tion of travellers, the natives bleach their fine 
cottons, which we receive from them, in no 
other way than by wetting and evaporation by 
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had been gathered about five or ſix months, and 


part, which had a pretty good appearance. 
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the ſun,” and expoſure to the dew, without the 
uſe of lees, or any other preparation. 

All theſe experiments prove, therefore, that 
it would be very poſſible to bleach with water 
alone, if not piece-goods, at leaſt fax, in as ex- 
peditious a manner as can be defired. This has, 
to a certain extent, been put in practice by a M 
certain induſtrious individual in the town cf 
Amiens, named Baſle. Without any know.“ 
ledge of this man, or his method, but from the 
ſimple recital of his diſcovery, that he had 
bleached hemp in the ſtalk by water alone,! 
was tempted to make the trial. In conſequence | 
] ſet to macerate in water, durins for about a | 
fortnight, a certain quantity of hemp ſtalks, which | 


afterwards dried in a barn, without undergoing 
the proceſs of rotting. At the end of fiſtcen | 
days the hemp had recovered its original ver- | 
dure, that is to ſay, the appearance it had when | 
firſt gathered. I rubbed them much under 
water, which diſperſed the green matter which | 
appeared on the bark, and diſcovered the fibrous 


ſeparated this, and left it to ſteep for ſeveral 
lucceſhve days in freſh water, after which | gave 
it another rubbing, and immerſed it for a ſecond 
time, It then appeared of a very beautifa: 

5 White, 
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white, nearly the ſame as thread acquires by the 
old method of bleaching in the field, or the new 
proceſs with the oxygenated muriatic acid. 
This flax retained only a very light tinge of a 
pale ruddy colour. 

Theſe various experiments evince how 1mport- 
ant it would be to bring the ſteeping of hemp 
and flax to perfection, particularly of the latter 
article, which in the department of La Somme, 
whence it is watered only on the graſs ; but the 
defire of gain, which attends to the weight only, 
and not the quality, will ſcarcely permit the 
old method to be laid aſide. On the other 
hand, the bleacher, who is accuſtomed to uſe 
lime in ſolution, and even in fubſtance—an in- 


oredient which 1s, in ſome reſpects, rendered 


neceſſary by his intereſt, and the black tenacious 
colour of flax thus watered—might alſo, ver- 
haps, be unwilling to abandon this practice. 
For the cheap price, which the uſe of this me- 
thod enables him to offer, namely, 3 ſols an 


ell, without regard to the breadth, may ſecure 


employ, which would, perhaps, leave him, if he 


were to uſe another method, ſomewhat more 


coſtly, though at the ſame time in every reſpect 
beneficial for the merchandize and the pro- 
prietor. 
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CHAP. XXV. 


The Met bod of Bleaching written or printed Paper, 
and Rags, whether unbleached, dyed, or coloured, 


Tap following proceſſes are extracted from 
different memoirs addreſſed to the Committee of 
Commerce of the French National Convention; 
alſo to the Commiſſion of Subſiſtences and Pro- 
viſions, on the 24th Frimaire, the 15th Plu— 


viofe, and the gth, 14th, and 21ſt of Germinal, 
in the ſecond year of the French republic. 


Bleaching of ola printed Papers, to be worked up 


again. 


1. Boil your printed paper for an inſtant in 
ſolution of ſoda rendered cauſtic by pataſh. The 
ſoda of varech is good. | 


2. Steep them in ſoap-water, and then waſh 


them, after which the material may be decom- 


poſed, or reduced to apulp, by the machinery 


of the paper-mill. The waſhing with ſoap may 
de omitted without any great inconvenience. 
Bleaching 
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Bleaching f old Written Papers, to be worked up 


again. 


Steep your paper in a cold ſolution of ſul- 
phuric acid in water, after which waſh them 


before they are taken to the mill. If the acidu- 
hated water be heated, it will be ſo much the 


more effectual. 


Bleaching of printed Papers without deferoying the 


Te exture of the Leaves. 


1. Steep the leaves in a cauſtic ſolution of 
| ſoda, either hot or cold. 2. And in a ſolution 
of ſoap. 3- Arrange the ſheets alternately be- 
tween cloths, in the ſame manner as the paper- 
makers diſpoſe thin ſheets of paper when deli- 
vered from the form. 4. Subject the leaves to 
the preſs, and they will become whiter, unleſs 
they were originally loaded with fize and prin- 
ters' ink. If the leaves ſhould not be entirely 
white by this firſt operation, repeat the pro- 


ceſs a ſecond, and, if neceflary, a third time. 


The bleached leaves, when dried and preſſed, 


may be uſed again for the ſame purpoſes as 
before, 


Bleaching 
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Bleaching of old written Papers without aeftroying 


the Texture of the Leaves. 


1. Steep the paper in water acidulated with 
ſulphuric acid, either hot or cold. 2. And in the 
ſolution . of oxygenated muriatic acid. Theſe 


papers, when preſſed and dyed, will be fit for 


uſe as before. 


The Method of bleaching Rags of the natural bro 
Colour for the Manufactory of white Paper. 


1. Let the rags be opened or ſeparated from 
each other, after previous ſoaking or macera- 
tion for a longer or a ſhorter time, according to 


their texture and quantity. 2. Give a lixivia- 


tion in cauſtic, vegetable, or muriatic alkali. 
3. Paſs them through the oxygenated muriatic 


acid, more or leſs concentrated with alkali. 


Let the maſs be then worked for a ſufficient 
Gs in the apparatus of the paper-mill, and it 
may be advantageouſly ſubſtituted inſtead of that 
which is afforded by white rags. 

The white colour will be ſtill better, if, after 


the maceration, the rags be opened and ſub— 
jected, as uſual, to the action of the mill; after 


which: the paſte itfelf muſt be ſabjected to One 
Uxtviatiun, one immertion, and a bath of ful. 
ihe maſs being then well with.cd 
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and preſſed out, may be thrown into a trough 
to be manufactured. 


Method of bleaching Rags, of all Col:urs whatever, 
in order to make white Paper. 


1. Let the rags be opened, as before. 2. Steep 
them in the ente muriatic acid. 3. If, as 

it commonly happens, the colour is diſcharged 
by this firſt immerſion, let theſe bleached and 
decompoſed rags be immerſed in water acidu- 
lated with ſulphuric acid. 4. Complete the dif- 
organization by the mallets or cylinders of the 
mill, after having previouſly well waſhed them. 

If the colour ſhould not be ſufficiently diſ- 
charged by the firſt immerſion in the oxygenated 


muriatic acid, which is very ſeldom the cafe, 


give them another alkaline lixiviation, and after 
that a ſecond immerſion in the oxygenated mu- 
riatic acid; after which ſteep them in water 
acidulated with ſulphuric acid, either hot or 
cold, the latter of which is the moſt active and 


effectual; and, laſtly, let them be ſubjected to 
the action of the mallets or cylinders. 


Red and blue colours are moſt tenacious. 
With regard to black, it will be ſufficient if 
they be ſteeped after opening their texture, 
I. a a diluted ſolution of ſulphuric acid ; and, 

In a ſolution of the oxygenated muriatic acid. 
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If the operator could know that theſe rags 
had been dyed in the raw ſtate, a ſtill more bril- 
liant white might be obtained by following the 
ſecond method deſcribed in the preceding ar- 
ticle. But it very ſeldom happens that coloured 
rags have not been bleached before they were 
dyed. The manipulations may be performed 


with ſufficient ſpeed to bleach at leaſt three 


thouſand pounds weight in the courſe of the day, 
without appropriating any extraordinary edi- 
fice or workſhop to this purpoſe. 

Theſe new methods, if adopted in the preſent 
circumſtances (of France), will greatly contri- 
bute to prevent the want or dearneſs of paper 


or rags. The quantities of the reſpective ma- 


terials cannot be preciſely directed on account 
of the difference of the veſſels, the papers, and 
the colours; but practice and attention have 
foon regulated theſe matters. In the applica- 


tions of thefe principles, the republic of France 


have obtained two valuable advantages. On 


the one hand, a greater quantity of linen has 
been ſaved for the uſe of the hoſpitals ; and, on 
the other hand, it has been more eaſy to reſerve 


the rags of ſuperior quality for paper-money 
and the purpoſes of trade, which require pecu- 
liar ſtrength to undergo the circulation. 


/ 


CHAP, 
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CHAP. XXVI. 


Th E valuable product of vegetable alkali, 
which may be expected from the incineration of 
the marc or reſidue of grapes“, in order to ſhew 
the confiderable magnitude of the advantage 
which this hitherto neglected material may af- 
ford, which in ſome vineyards is uſed as fuel, 
and in others as manure, I ſhall fimply remark, 
that, after direct experiments, I find that five 
hundred pounds of the reſidue of this marc, 
dried after diſtillation (a purpoſe to which they 
are in ſome provinces applied to obtain brandy}, 
and afterwards burned, have conſtantly afforded 
me one hundred pounds, or thereabouts, of aſhes, 
which produced ten pounds of fixed vegetable 
alkali or potaſh, reduced to the conſiſtence of 
ſaline of a blackiſh brown colour. 
It is eaſy to perceive what an immenſe pro- 
viſion of this article one might annually obtain 
in countries where the marc is uſed only as 


* The following account is extracted from a memoir on the 
ſame ſubject, which was addreſſed on the 18th Thermidor to 
the Commiſſion for Proviſions and Ammunition to the armies 
of France. . 


manure. 
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manure. Nothing more would be required 
than to collect the aſhes of this marc, burned 
after it is taken from the preſs, or ſubſequent to 
the time of attaining the ſmall vines, or, laſtly, 
after diſtillation in thoſe places where they are 

uſed to make brandy. | 
The reſidue of grapes is not eaſily burned, 
becauſe the ſeeds become diſengaged. It may, 
nevertheleſs, be burned with a certain degree 
of ſpced, by means of a grate, having intervals 
of one inch, or half an inch wide, raiſed above 
an aſh-hole or hearth to the height of 12 or 15 
inches. The huſks intended to be burned are 
to be diſpoſed all round, becauſe the previous 
drying is of advantage to haſten the combuſtion. 
The ſeeds which fall through muſt be thrown 
up, from time to time, with a ſhovel, until they 
are entirely red hot, in which ſtate they are to 
be taken out and thrown in a heap in fome 
convenient place near the furnace, where the 
combuſtion may be completed by turning them 
over from time to time, and expoling them to 
a current of air. The larger this heap is made, 
the more ſpeedy and perfect will be the com- 
buſtion, and the more abundant will be the 
alkaline produce. The heat remains a long 
time. I have ſeen inſtances in which the mals 
remained very red after having burned for a 
month 
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month with frequent ſtirring and expoſure to 
the air. It is proper to remark, that whatever 
care is taken to burn the ſeeds, there will, 
nevertheleſs, remain near one-tenth part not 
entirely conſumed, which may be eaſily ſeparat- 
ed from the reſt with a ſieve. Theſe may after- 
wards be burned with the huſks, or ſeparately, 
as may be moſt convenient. The rain does not 
perceptibly injure the aſhes of theſe heaps, if 
they be covered with other huſks, either dry or 
ſlightly moiſt. If the marc be burned in this 
aſt ſtate, it produces a cinder, which is diſpoſed 
to agglutinate together in a ſtony form. 

When the fire is once kindled upon the grate, 
| it is afterwards kept up without intermiſſion, by 
charging it with dry huſks in proportion as the 
combuſtion proceeds. Theſe may be put on to 
the depth of ſix inches. When the fire is well 
lohted, and urged by a ſtrong wind, the moiſt 
hyſks and ſtalks burn almoſt as ſpeedily as thoſe 
which are dry. N 

t is of eſſential conſequence, that the grates 
hould be fixed in a ſpacious airy place, where 
there is no danger from fire. The reſidue of 
rapes emits during its combuſtion a white 


ad very thick ſmoke, which would incommode 


the neigh! bourhood. 
T Two 
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this dry reſidue, which afford nearly one thouſand 
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Two grates of iron wire, about three quarter; 
of an inch in the meſhes, or holes, twelve feet 
n length, and four and an half or five feet wide, 
properly attended by one man, will burn in a 
day, by a freſh wind, five thouſand pounds of 


pounds of aſhes, and from the lixiviation of theſe 
aſhes a product of one hundred or one hundred 
and ten pounds of well dried ſalin or vegeta- | 
ble alkali is attained. 
The reſidue of grapes may alſo be made up 
in the form of peat, and dried in the open air, | 
or under a ſhed. Thefe are moulded in the 
ſame manner as the refidue of the tanners. At- 
ter drying for three days, they are ſufficiently | 
firm to be burned on a grate of bars one inch 
{quare, and an inch aſunder, which form a kind 
of furnace either in the open air, or beneath 
chimney. A furnace 8 feet long, 20 inches wide, 
and 18 inches deep, may confume four thouſand} 
of theſe dry pieces, each weighing about one 
pound and a half, and meaſuring in diameter 
five inches, and from an inch and a half to two 
inches thick. A woman, or a boy of fittcen| 
years old, can make fifteen hundred of theſe cakes 
in a day with eaſe. This was the proceſs | 
uſed in Meſlidor, in the year two, in order i 
. afford 
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ford a ſpeedy ſupply of vegetable alkali to a 
manufactory of ſaltpetre, which [ directed that 
year in the department of La Cote d'Or. 

It may alſo be remarked, that advantage may 
very eaſily be derived from the heat of the fire, 
neceſſarily made of this proceſs; whether for the 
purpoſe of lixiviation of the aſhes, or drying the 
alkali. 

The moſt effential fact, however, which re- 
quires to be known, is, that a very ſpeedy and 


abundant product of vegetable alkali, for the 


manufactory of ſaltpetre, or for other arts and 
manufactories, may be obtained by the ſimple 
means here pointed out. 
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e | 10 

CHAP. XXVII. th 

| ed 
1 Fabrication of crude Alkali (cendres Gravelees), with WI 
1 | the Lees of Wine *. S 
| | 
| J „ | lee 
k UND the mantle of a kitchen, or a bake- con 
1 houſe chimney, from one wall to the other, at the 
lj the diſtance of 18 or 20 inches from the back, bla. 
F according to the opening of the flue, let a grate mut 
k be fixed of bars of one inch ſquare, at the diſtance mul 
0 of about one inch and a half aſunder. This grate in © 
{ is to be raiſed at leaſt 18 inches above the 1 
1 hearth, and defended in front with a wall one kin 
i brick thick, having perforations nearly reſembling adv: 
Af thoſe of a pigeon-houſe. Or, inſtead of the holl 
[ wall, a grate may be ſubſtituted ſimilar to that Tots 
4 of the bottom. This wall, or grate, may be 24 ligh 
inches high. The interior ſpace of this kind of tl 


of furnace, is then to be filled with the lees 
of wine preſſed dry or green. The latter are to 


* The following is extracted from a memoir preſented 

on the 22d Vendemiaire, in the year two, to the Committees of 

Commerce and Proviſions, and to the Commiſſion of Agricul- 
ture and of Arts. | 

be 


Cottons, Thread, Se. 277 
be preferred, becauſe the alkali they afford is 


much finer. The whole is to be ſet on fire by 


means of ſtraw or ſmall wood, previouſly diſpoſ- 


ed under the lees. The fire ſoon penetrates the 
whole maſs, and in leſs than a quarter of an 
hour the flame ſpeedily reaches the upper ſtrata, 
which muſt be regularly ſupplied with new 
lees, in proportion as the maſs finks down by the 
combuſtion. That portion which falls through 
the grate, and may appear from its brown or 
blackiſh fracture to be not entirely conſumed, 


muſt be returned again to the fire. The grate 


muſt be cleared from time to time with a hook, 
in order to facilitate the combuſtion, 

Inſtead of burning the lees in a furnace of this 
kind, another furnace may be uſed with equal 
advantage, entirely of brick, in the form of a 
hollow tower, at the bottom of which ſome fag- 
gots of wood are to be placed, which are to be 
lighted after having filled part of the capacity 
of the furnace with freſh lees, mixed with dry, or 
with freſh lees only; for thoſe which are too dry 


muſt be ſteeped a day beforehand, in order that 


they may be perceptibly moiſt. Thoſe lees are 
then ſucceſlively thrown in at the top of the fur- 
nace, in which manner the proceſs is to be con- 
tinued until the whole of the lees are conſumed. 


After continuing this proceſs for ſeveral days, the 
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furnace 1s ſuffered to cool, and the aſhes taken 
out through a door at the bottom. 

It is proper again to remark, that theſe fur- 
naces ought to be conſtructed in a ſpacious 
place, on account of the dangers of fire, and 
the inconvenience of the ſmoke, which is very 
conſiderable. 

The lees, thus burned, emit a light very long 
flame tinged with different colours. It mar 
be advantageouſly uſed in furnaces inſtead of 
wood, either alone, or mixed with that combuf 
A 

One barrel or piece and a half of cenares 
gravelees, weighing about 260 Paris pounds, 
is the product per day by one man's work of 
the combuſtion of 6 or 7 barrels or pieces of 
wine lees, well dried in a furnace conſtructed 
under a a chimncy 20 or 24 inches deep, 18 inches 
wide, and 8 feet in length. This was fill led 
four times during the day, taking care each time 
in the firſt place to ſtir the lees at top and! in 
front with an iron fork, and to clear the grate 
beneath with a hook, Which! 18 abſolutely necet- 


ſary to be done, in order to prevent the maß 


from coagulating, and to favour the action of the 
air. With proper attention 50 or 60 harrels 
ma be burned in fix days, without being oblig- 
ed to employ the night; the fame quantity ma, 
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be burned in three days and two nights in the 
round furnace above deſcribed, if conſtructed of 
a diameter of ; feet. 

The good cendres grovele's, or that which is 
afforded by the red lees, contains at leaſt 70 or 80 
pounds of vegetable alkali in the hundred, when it 
has been carefully burned. That which is made 
with white lees, though well pounded and diſ— 
ſolved in hot water, does not afford more than 
45 or 50 pounds of alkali. In general, when 
the cinders have acquired a green or blue colour 


in the fire, and are light and ſonorous, the qua- 


ty is good; but it ſeldom happens that the 
whole product is of the ſame colour. That 
which is too much burned and reſembles the 


ſcoria of iron, muſt be rejected, not only becauſe 


it is very difficult to pound, but likewiſe inſolu— 
ble and earthy. The faltpetre-makers, dyers, 
bleachers, potters, leather-ſtainers, glaſs-makers, 
and others who uſe this ſaline ſubſtance, are 
particular in their choice of that which is light, 
ſpongy, and of a greeniſh or bluiſh colour, which 
ſhews no ſign of vitrification in its fracture, the 
undoubted ſign of too ſtrong a fire. 
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CHAP. XXVII. 
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| The Method of Bleaching Foo! 
5 Pirct-gooas formed of thread and wool, or 
'1 wool and cotton, being at preſent very much in for 
faſhion (in France), it may probably be an inte- is 
reſting object to manufacturers in this branch, bo 
to ſee an account of the method of bleaching pe 
wool in this place by the ordinary proceſs, fot 
11 though well known. I ſhall in the firſt place oy: 
1 ſpeak of carded wool, which is uſed for broad- to 
4 cloths, and wool proper for combing, which is w. 
[ uſed for the manufacture of ſtuffs “. 5 5 
4 Mol for carding for the manufacture of broad. ſt! 
claths, Sc. — This kind of wool, as it is uſually ta 
found in the market, has already been ſubjected ha 
in the hands of the grower or dealer to a cleanſ- lie 
ing, which. has deprived it of 50 or 60 per cent. th 
But the wools forwarded to the manufactories h 
are ſtill loaded with a portion of the unctuous or | 8 
* The following is, 1n great part, extracted from differe nt me- 8 
moirs of Roland Laplatiere, and Allard, formerly inſpectors of a 
manufactures. „„ kt 
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greaſy matter, wh'ch it is neceſſary to clear them 
of. Experience has ſhewn, that this ſmall quan- 
tity of natural greaſe is neceſſary to preſerve 
them from worms, during the carriage, as well 
as the time of keeping, before they are a pplied 
to uſe. 

The manufacturer's method of cleanſing his 
wool, is uſually performed as follows :—To a 
given quantity of water poured into a boiler, 
for example, five-and-twenty pails, an addition 
is made of five of old putrified urine, which is 


boiled for a ſhort time. The mixture is then pro- 


per to diſſolve the greaſe of the wool. Three or 
tour pails of this liquid are then poured into a 
veſſel at the heat which will admit the workman 


to hold his hand in it. About 20 pounds of 
wool are then thrown in, which, atter ſteeping 


a very ſhort time, are continually ſtirred with a 
ſtick for a quarter of an hour, after which it is 
taken out and drained for a few moments in a 
baſket over the veſſel, into which the drainage 
liquor returns. The wool is then carried to 
the river and repeatedly waſhed in large open 
baſkets, by ſtirring it about with long poles or 


rakes, till the water comes off very clear. In the 


mean time another workman puts a like quan- 
tity of wool into the veſſel, and the ſame opera- 
tion is repeated, &c. 
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Several eſſential matters are required io be 
obſerved during this operation. 1. The bath 
in the boiler, as well as in the other veſſel, muſt 
be refreſhed * from time to time, when its force 
is found to be diminiſhed, for it loſes much 
of its ſtrength, in conſequence of the various 
changes of the wool, as well as from evaporation. 
2. If he ſhould think the addition of urine un- 
neceſſary, by way of reſtoring the bath, he muſt 
raiſe its temperature, in order to give it the 
requiſite power for the waſhing. 3. But the 


heat muſt be carefully prevented from increafing 


beyond the proper degree, as determined by 


experience, for it is found that too much heat 


hardens the unctuous matter, inftead of diſſolving 
it, and that too great a quantity of urine changes 
the wool, and renders it harſh. 4. When the 
bath has become too toul tor the waſhing, it 
muſt be entire ly changed: it may eaſily be ima- 
gined, that this work requires a very intelligent 
workman ; ; but practice renders the bulincls | 
very eaſy. 

The ſucceſs of this operation is aſcertai ined 
from oe appearance of the wool, which becomes 


6 It is more adviſable to refreſh than to renew the bath, 
becauſe the greaſy impurity of the wool, which is diſengaged 
by waſhing, becomes a leaven which diſengages the greaſe tron: 
the other wool, plunged in ihe bath, 


white, 
; Ul ; b 
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white, ſoft, elaſtic, and open, dilating or ſwel- 
ling when touched, inſtead of being hard, greaſy, 
and cloſe, as 1t was at firſt. The qualities it 
acquires in the bath do, therefore, fufficiently 
ew the neceſſity and utility of this ſecond 
cleanſing, by which it loſes 10 or 12 per cent 
more. This laſt loſs, added to the former, gives 
a total of about 60 or 70 per cent; that is to ſay, 
199 pounds of raw wool produce ſcarcely more 
than 30 or 40 pounds in a very clear ſtate, fit 
for the manufacturer. RS; 

Mol for combing for the manufacture of Stuffs. 
—— This wool, in the market, is broken or 
ſorted by the clothier, and ſent before or after the 
dying (if this be intended) to the combers in 


parcels of about ſix pounds and a half each. 
The quantity is firſt waſhed in a veſſel filled with 


hot water, taken out of a ſmall boiler in which 
two or two and a half pounds of green or black 


ivap has been diſſolved, for the ſaid quantity 


of wool, which accordingly as it 1s thought to 
be more or leſs foul, is well preſſed and after- 


wards wrung on the hook, and then dried in the 
tun, or in the open air. Before it is combed, it 


again ſubjected to a ſecond bath of the ſame 
Lind. Theſe two elearings are ſufficient to 
deprive it of all the natural greaſe which remains, 
. . . 5 
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and of ſuch impurities as might be an Impedi: 
ment to the combing proceſs. 

It muſt be remarked, that theſe ſix pounds 
and a half of wool are waſhed in ſucceſſive 
ſmall portions at a time. The water of the 


 waſhing-tub is renewed as the work goes on, in 


order to detach the greaſe and other impurities 
from the wool ; there are two hooks fixed within 
the veſſel, one at each end, one of which can be 
turned round by a handle. The workman, after 
having well waſhed and preſſed with his hands 
the ſeveral parts of the wool, wraps them round 
the two hooks, and by wringing it out, he'ex- 


preſſes the dirty water, which carries with it all 


the greaſe detached by virtue of this ſtrong 
preſſure. After this ſecond waſhing, the wool 
is dried carefully to prevent its being accident- 
ally ſoiled. \ 

In this ſtate it is, that the wool | is combed, 
It muſt be rather moiſt for this operation, in 
order to facilitate the prolongation of its fila- 
ments, of which, when the wool is well cleanſed, 


the comber ought always to form lengths of 
three or four feet each. It is, therefore, eſſenti- 
ally neceſſary, that this operation ſhould be well 


managed, not only for the good effect it pro- 
duces in the opening, but, likewiſe, becauſe the 
. Color 


— — i-' 
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co our and clearneſs of the ſtuff depends much 
more upon this firſt operation, than it is generally 
imagined. 

In many manufaQories, after the wools are 
combed, and according to the kind of ſtuff in- 
tended to be made, it is uſual, in order to diſpoſe 
them to ſpin well, to give them a third waſhing 
in the ſame veſſel with hot water and ſoap. 
The wool is afterwards carefully dried, and in 
this ſtate delivered to the ſpinner, if it be intend- 
ed for the chain or weft; but that which is 
intended for weft is returned to the comber, 
and after coming out of his hands it is waſhed 
a fourth time as before. But this fourth and 
laſt waihing is not given except to wools of 
the firſt quality, manufactured of a white colour, 
or intended to receive any clear and brilliant 
dyes. . 

Wool, which is well cleared of the greaſe, 


ought to have its filaments flender, long, even, 


and not connected with each other, befides which 
it ought to be tenacious, white, and diſengaged 
trom every foreign ſubſtance. The wool from 
Holland is remarkable for this laſt quality, That 
of England, is harſher and much fouler. The 
German wool is ſtill harſher, but equal to this 


in length. It approaches the French wool, 


which 
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which is the worſt kind of any, with regard tg 
its length and fitneſs for combing. 

The loſs ſuſtained by cleanſing, is ſomewhat 
leſs than one-fourth in the Dutch wools, and 
about a fourth in thoſe of England. The Ger. 
man wools, and thoſe of Frnnce undergo a ill 
more conſiderable loſs, on account of their infe- 
rior quality. Some of the latter loſe more than 
one-third. 

Sulphuring. Wool, ſtuffs, ſtockings, and other 
articles of the ſame nature which are ſoiled by 
dreſſing or uſe, are expoſed to the vapours of 
fulphur. By this proceſs theſe goods receive a 
clearer white than that which is natural to the 
wool after the uſual waſhing and cleanſing. 

This operation is uſually commenced by waſh- 
ing or fulling the piece, For this purpoſe it is re- 
quiſite that the fulling rammers ſhould be made 
lighter than uſual. When the convenience of a 
ſtream is not to be had for moving them, it will 
be ſufficient if a frame of 15 or 20 inches wide 


be made with two beams three or four inches 


thick, ſupported by croſs-pieces, and terminat- 


ing below in a croſs-piece ſomewhat longer, 
ſtronger, and vertically ſuſpended to a plank | 
or poles placed between the timbers of the 


roof, and forming a ſpring. A wooden trough 


78 
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18 placed underneath, in which a workman may 
move the ſpringing peſtle up and down with 
his hand with great facility, and by inclining 
the trough the ſame effect of turning the ſtuff 
may be produced as in the common fulling 
apparatus. 

Inſtead of a machine of this kind, the ma- 
nufacturer may ufe the mallet, or which is ſtill 
better, the goods may be worked with the feet, 
in a place properly diſpoſed for this effect, as 
has been recommended for N and 
ſtockings. 

When the piece is well cleanſed and rinſed 
in a ſtream, it is dried and ſinged, or ſent to the 
dye-houſe; if, on the contrary, it is intended for 
a clear white, it muſt be ſinged before the 
ſcouring *. For the fine white, a ſecond ſlight 
waſhing is given in a ſolution of ſoap, in which 
the ſtuff is left for a certain time, then waſhed 
well, rinſed in running water, and left to drain 
for an hour on the horſe, after which it is ex- 
poſed to the vapours of ſulphur for five or fix 
hours, or longer, as far as 24 hours, according to 
the bulk of the piece. 


After this operation, it is again waſhed, and 


* The method of ſinging muſlins, is equally applicable to 


woolen goods which require this treatment. 
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its colour heightened with fine whiting and blue, 


which are diffuſed in clear water ; it 1s then 
ſulphured a ſecond time, waſhed in a flight 
ſolution of ſoap, dried, paſſed through the 
ſtretching machine, callendered, or preſſed, ac- 
cording to its nature. | 

The following is the method of treating a 
piece of cloth of 40 or 42 ells, with the whiting 
and blue. Seven or eight pounds of fine whit- 
ing (blanc d Eſpagne) are pounded and mixed 


up with water in a pail. This mixture, except 


the coarſe particles at the bottom, is poured 


into a ſmall trough of clear water. The bath 
being well mixed, the piece is paſſed rapidly 


through it upon the reel for a quarter of an hour, 
after which it is raiſed out of the bath upon the 
reel, and a pail of water is added, in which an 
ounce and a half of the fineſt indigo, or Pruſſian 
blue, has been diffuſed by the uſual method 
of pounding, fitting, and wrapping it in a bag, 


The bath being again well ſtirred, the piece is 
immediately returned through the fluid again 


by means of the reel, After this treatment, it 


is laid on a packing-cloth, and carried to the 


workſhop, where the nap. is laid by the fullers' 
thiſtle, during which the ſurface is wetted with 


the fluid of the bath, and when the piece is dry, 


it 
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it is beaten with twigs to clear it of the white 
powder it received in the foregoing proceſs. 

It is proper to obſerve, that bad ſmells, and 
even the offenſive breath of individuals, will ſome- 
times produce a change in the bath of blue and 
white, in which woollen goods are ſteeped ; or, 


at leaſt, this is what very reſpectable manufac- 


furers affirm to be the caſe. When this happens, 
the operator is obliged to plunge his piece in a 
bath of hot water, to waſh out the white and the 
blue, which have fixed themſelves irregularly 
in a kind of vegetation, after which the opera- 
tion muſt be repeated. With regard to woollen 
ſhirts, flannels, and other articles intended to 
be worn next the ſkin, neither ſulphur nor ſoap 
are in any reſpect ſuitable to them. It is ſuffici- 
ent if theſe be well ſcoured in bran and water, 
and afterwards well waſhed in clear water. The 
colour is of no particular conſequence, as the 
main object is to render it as abſorbent as poſli- 
ble, to which quality the foap itſelf is a great 
impediment. 


The preference is often given to leave Bock: 


mgs on the leg with waſhing or e 


them. 

The 3 the operation of ſulphur- 
ing is performed, is merely a very cloſe chamber, 
in which the goods are ſuſpended on poles of 
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white deal, ſo as to hang down in folds, which 
neither touch each other, nor the floor or wall. It is 
ſtill more particularly neceſſary, that they ſhould 
not touch any iron, which becomes oxyded by 
the muriatic and the volatile ſulphureous acid 
afforded by the ſulphur which þurns in a veſſel on 
the floor, and would certainly ſpot it. Inſtead of 


paſſing theſe pieces over the poles, it might, pen 


haps, be more adviſeable to faſten them beneath 
the ſame poles, by means of hooks paſling either 
through the. liſts themſelves, or through loops 
of twine attached to the liſts. + . 

It is neceſſary to be aware, that a cloth which 
has undergone the operation of ſulphuring, ſhould 
not be immediately laid upon wood before it is 
purged of the ſulphureous acid, which would 
diflolve the reſinous or gummy parts, and ſpot 
the goods. 8 e 

The ſulphuring not only communicates. a z dif: 
agreeable ſmell to the cloth, but likewiſe gives 
it a harſh feel. A bath of ſoap which is given 
after this operation reſtores its ſoftneſs, and that 
in a degree which is more effectual the longer 
the cloth is worked | in it. 
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The Bleaching of Ka. 1 — 


Tu E ſame reaſons which have led me to in- 
ſert the proceſs of bleaching wool in the forego- 
ing chapter, with the account of the goods which 
are wholly or in part made of that material, in- 
duced me likewiſe to inſert the proceſſes for 
bleaching filk. 

There are two methods of performing this, 
either by ungumming it, or leaving the gum in 
its texture. I ſhall treat of both, beginning 
with that in which the ſilk is ungummed and 
boiled “. 


This proceſs i is managed as follows: Diſſolve, 


in a ſufficient quantity of water, in a boiler over 


the fire, 30 pounds of white ſoap of Marſeilles 
for every 100 pounds of ſilk, After the ſolution 


has boiled, lower its heat by an addition of cold 


water. Extinguiſh or ſlacken the 9 8 but take 


* Here, as in the foregoing chapter, I recur to the Memoirs 


* care, 
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care, nevertheleſs, to keep the bath at a confi 
derable heat. Steep therein the ſilks, hung on 
rods, in which ſtate leave them till their white. 
neſs and flexibility ſhews that the gum is diffoly- 
ed and ſeparated. Spread out the filk on the 
rods, and turn them, in order that the parts out of 
the bath may be ſtecped in their turn, and when 
each hank is perfectly ungummed, wring them on 
the pin to expreſs the ſoap ; ſhake them, and put 
them in bags of coarſe cloth, commu 20 Or 
30 pounds each. 

Make a new bath in the ſame proportion, and 
in the ſame manner, as the former. Throw the 
bags therein, and boil them for an hour and a 
half, ſtirring them from time to time in the 


boiler. The ungumming and boiling of {ilk 


deprives it of 25 per cent of its weight. 
If the filk be intended to be ayed, the ungum- 
ming and boiling are performed in the fame 


bath, which is boiled for 3 or 4 hours, making 


uſe of a quantity of ſoap btoportioncc to the 
fineneſs of the colour, or rather the white ground 
which it requires; 25 or 30 pounds are ſufficient 
for common colours, and as much as 50 for thoſe 
with ſaffranum, and poppy red, cherry colour, 
But when it is intended that the ſilk ſhould 
be white, and, confoquently to bleach it, the 

"A" 6 bags 
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bags are carried to the river, when they are 
taken out of the boiler, and the filk being taken 
out, is extended upon cords floating on the 
water and well waſhed. 

A new bath, containing a pound and a half 
of ſoap to zo pails of water (of about three 
Engliſh gallons each), in which a ſmall quantity 
of litmus, with a portion of powder-blue or in- 
digo, is diffuſed, according to the nature of the 
ſhade intended to be given. The boiler is filled, 


| MW the bath heated, but never to boiling, and the 
| filk is paſſed through it over the rods, until it 
has uniformly acquired the requiſite ſhade. It 


is then wrung dry, and hung out, or elſe carried 
to the ſulphuring room. 

All the filks made uſe of in the white. in any 
manufacture whatever, require to be ſulphured 


are ſufficient for one hundred pounds of filk. 
At the expiration of 24 hours, the room is ven- 
tilated, and muſt not be entered until the vapour 
of the ſulphur is diſſipated. The air which 
enters in ſummer 1s ſufficient to complete the 
drying of the ſilk, but in winter this is performed 
by a chafing-diſh or ſtove put into the room. 
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in order to bleach them more perfectly. One 
pound and a half or two pounds of ſulphur 


If the white or ſulphured ſilk ſhould not prove 
blue enough, a new ſhade is given with clear 
v 3 2 85 Water; 
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water; the hardeſt water is beſt, after which it 
is ſulphured a ſecond time. 

With regard to ſilks intended for gauzes and 
blonds (one of the principal qualities of which 
is derived from the natural rigidity of the filk), 
they ought not to be either ungummed or boiled. 
The whiteſt natural ſilks are choſen in prefe- 
ence, which are ſteeped and opened in a bath 
of clear hot water, or ſoap and water. In the 
firſt caſe, they are wrung, and afterwards fulphur- 
ed. The fine ſilks of Nankin, which are of a 
beautiful white, have no need of this operation. 

The following is the method publiſhed by 
Rigaud in 1778, for bleaching ſilks without 
ungumming them. 

The ſilk, intended to be bleached, is put into 
a glaſs veſſe] containing a mixture of ſpirit of 
wine and muriatic acid, in the proportion of 
a pound of the former to half an ounce of the 


* This method differs a little from that publiſhed in 1793, 


by Baume. See this laſt, Journal de Phyſique of the ſame year | 


may be conſulted, and for that of Rigaud, the Gazette du 
Commerce of the 5 Novembre, 1778. Note of the Author. 


This method requires many precautions, and would be | 


much too expenſive if the materials were not afterwards re- 


covered. An abridgement of Baume's paper, which contains 
2 detail of theſe objects, may be ſeen in Nicholſon's Philoſo- 


phical Journal, I. 11. 32,—N. 


latter, 
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latter, and, in quantity, ſufficient to float the 
filk. The veſſel is then cloſed with wet parch- 
ment, and expoſed for 12 hours to the ſun, or 
otherwiſe it may be left 24 hours in the ſhade, 
at a temperature between 15 and 20 degrees of 
Reaumur. Thefilk is then taken out and preſſed, 
and again macerated for the ſame time, and un- 


der the ſame circumſtances, in freſh acidulated 


ſpirit of wine, in another fimilar veſſel cloſed as 
before. The ſilk is then taken out, preſſed, and 
waſhed for four or five minutes in pure ſpirit of 
wine. In the next place, it is kept for 24 hours 
in the ſun, or 36 in the ſhade, in a third veſſel, 
containing pure ſpirit of wine, which is to be 
renewed at intervals, after which the ſilk is to 
be taken out, preſſed, and waſhed two or three 


times in clear water, which is to be changed 
at each waſhing. Laſtly, the filk is expoſed 


to dry upon a frame ſo contrived as to ſtretch 
it with conſiderable force, and prevent its curl- 
ing up as it dries. 
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1.094. 4. 
EXPLANATION OF THE PLATES. 
The ame Letters denote the fame Things in the correſ. 
pondent Figures of: Plans, Elevations, Sections, and 


Profiles. 
PLATE ans FIRST. 


Ficunss x, 3.8. 10,14 The vien ſeCtion, 
profile, and detail of a diſtilling apparatus, en- 
tirely mounted and ready for ſervice. It ma ybe 
formed either with a ſingle or double apparatus, as 
is ſhewn in the figures. Each apparatus is com- 
poſed of two ſeparate furnaces, which are, never- 
theleſs, ſupported on the ſame ſtrufture, with two 
diſtilling-veſſels, one pneumatic veſſel, and a 
veſſel for immerſing the goods. 

A. A ſtructure of light wood- work, which ſup- 
ports the furnaces or their maſonry in brick or 
plaiſter. 

B. Platform of brick or tile; farves as a 
hearth to the aſh-holes, C, of the furnaces. 

D. A bed of clay, on which the brick plat- 
form is ſupported. 

E. The wood-work, or planks of the veſſels in 
which the bed of clay is placed, 

F. A vacant ſpace, in which the mixtures of 
muriate of ſoda and manganeſe, in the proper 
doſes? or changing each diſtilling veſſel, are 

kept 
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kept dry, for the purpoſe of procuring the oxyge- 
nated muriatic acid by the muriate of ſoda, in- 


ſtead of directly uſing the common muriatic acid 


at 25 degrees of concentration of the areometer of 
Molly. 

G. The door of each of theſe receptacles, 

H. The drying pans. Theſe are a kind of 
troughs or capſules of plate-iron of a ſquare form, 
in which the muriate of ſoda is put to dry, either 
before or after pounding and ſifting. 

J. T he ventsor chimnies through which the 
ſmoke or fumes of the coal eſcapes, which is uſed 
in heating the diſtilling veſſels. 

J. The chimney of the furnace, leading under 
the drying place. 

K. A capſuleorveſſel of plate- iron, either ſquare 
or cylindrical, for the purpole of ſupporting the 
diſtilling veſſels and the ſand-bath in which they 
are placed. It 1s moſt adviſeable to form this 
veſſel cylindrical, becauſe the flame, in that caſe, 
applies better to its external ſurface, and a leſs 
quantity of ſand would be required to be heated. 

L. The door of the furnace. 

M. A ledge or ſtep, fixed to the frame - of the 
furnace, in order that the operator may raiſe 
himſelf upon it ſufficiently high to pour the mix- 
tures into the diſtilling veſſels, or for any other 


operation relative to the furnaces. 


N. The 
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N. The diſtilling veſſel, or retort, having its 
neck O, and its adopter P, which laſt may be of 
laſs, ſeparate from the retort, or elſe apart or pro- 
longation of the ſame, ſuppoſing the glaſs-men 
to be ſufficiently ſkilful to give it this figure. In 
order to obviate the accidents of fraftures, it 


may be made of ſtone-ware, porcelain, or, which 


is ſtill better, of lead, as 1s ſhewn in the figure, 


Q. A welt or projettion of lute which fixes the 
adopter to the retort. Inſtead of the retort, the 


operator may uſe, with {till greater advantage, 
balloons, or tubulated veſſels, ſuch as are deſcrib- 
ed in plate 9, fig. 1 and 2, I prefer theſe laſt 
veſſels becauſe leſs expenfive, more common, 


more generally uſeful, and, in particular, more 
convenient. Q. 1, a pipe of glaſs, ſtone-ware 


porcelain, or lead, the latter of which is prefer- 
able; its extremity, Q 2, is fitted to the adopter; 


and its other extremity, Q 43, ſuffers the 


oxygenated muriatic acid to eſcape in the form 
of bubbles into the pneumatic veſſel. 


R. The pneumatic veſlel, placed on its three- 


legged ſupport S. 


T. The arbour of the agitator, U its fans, or 


arms. V. Handle for turning it. X. Diaphragms 
or falſe bottoms, beneath which the oxygenated 


muriatic acid gas is concentrated and abſorbed; 


= are ſupported on one ide by the regular in- 
clination 
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clination of the ſtaves of the veſſel, and on the 
other by the pegs of wood V: theſe falſe bottoms 
divide the pneumatic veſſel into a number of ſe- 
parate receptacles. 

Z. The pipe through which the gas paſſes from 
one cavity to the other; its prolongation pre- 
vents the gas from immediately eſcaping into 
the upper-chamber; the gas being by this means 
forced to remain for a time in the inferior cham- 
ber, where it is frequently agitated by the afms of 
the apparatus, becomes abſorbed in the water to 
a certain degree. &, a funnel of wood to facilitate 


the pouring of water into the pneumatic veſſel, 
when its cover is fixed on, pinned faſt, and the 


places ſecured by paper paſted on. 

a. Spigot, or cock, to draw off the acidulat- 
ed water for trial of its ſtrength, by the known 
re-agents, indigo or cochineal, as mentioned in 
chap. 14. This cock may be formed of glaſs, or 
lead, or even copper; but this laſt metal muſt be 
covered with a coating or two of white-lead paint, 
to prevent its being ruſted, or oxyded by the 


vapour of the gas, and 1ts conſequent ſpotting 


the various goods which may come into contact 
with it, or may be ſoiled by the falling of parti. 


cles of verdigreaſe with which it would become 


covered. 
E. The cocks, for emptying the bleaching li- 
quor 
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quor into the veſſels of immerſion : they ought 
to be of wood, cloſed either with a cork, or with 
a turned pin, ſecured with flax ; they muſt like. 
wiſe be firmly fixed in the pneumatic veſſel, and 
well defended with fat lute, within and without. 
c. A tube of glaſs, of the ſize of barometer 


tubes; that is to ſay, 2 or 3 lines in diameter: it 
ſerves to ſhew the height of the liquor which re. 


mains in the veſſel, when a portion has been drawn 


off for particular immerſions; and it likewiſe in- 

dicates the greater or leſs action of the diſtilla- 
tion, by the frequency with which the liquor 
ofcillates up and down without. This laſt indi- 
cation is particularly uſeful toward the end of 
the operation, when the ſlowneſs and weakneſs 


with which the bubbles eſcape, produce ſcarcely 


the leaſt ſound in the yeſlel, even though the 
ear be applied to its ſides. 

This tube is fixed at the diſtance of about an 
inch from the bottom of the pneumatic veſſel; 
its place of junction is well ſecured with fat Jute, 
within and without; its upper extremity is ſe— 
cured in its place, by a ſmall piece of wood, 4, 
| pinned to the pneumatic veſſel. . 

e. A ſhort tube, of about the length of two 
inches, below cok inferior falſe bottom ; it does 
not ſuffer any gas to eſcape from one cavity to the 
other, excepting that portion which cannot in- 

corporate 
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corporate with the water, either becauſe it may 
already be nearly ſaturated, or becauſe too large 
a quantity may be collected in the upper part of 
each cavity, reſpectively, for want of the agitator 
being worked vith ſufficient frequency. . 

f. Pipes of lead, or ſtone-ware; they may 
likewiſe be made of wood; one of them paſſes 
through all the falſe beiten the other paſſes 
only through the uppermoſt; they ſerve to intro- 
duce, upon the bottom of each cavity, either 
the quantity of potaſh neceſſary to fix the odour 
of the muriatic acid, or that which may be neceſ- 
ſary to form the liquor, known under the deno- 
mination of the oxygenated muriate of potaſh. 

Theſe two pipes are cloſed during the diſtil- 
lation, with a ſtopper of cork ; their upper extre- 
mity, being formed ſomewhat in the ſhape of a 
funnel, facilitates their ſuſpenſion and ſupport ; 
they muſt be well ſecured with fat lute, at the 
place of contact, with the partition through which 
they paſs. h 

g. The cover of the pneumatic veſſel. It muſt 
be kept in its place by good pins of oak formed 
with heads, and its joints all round muſt be cloſed 
with ſtrips of paper paſted on The joints of the 
ſeveral pieces or planks which compoſe it, though 


tongued together, are likewiſe covered with pa- 


per: by means of theſe precautions, no ſmell of 
| the 
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the oxygenated acid exhales. In order likewiſe 
that this vapour ſhould not eſcape through the 
ſmall ſpace between the cover and the arbour of 


the agitator, this laſt is ſurrounded with a ſmall 


quantity of flax, or piece of rag, weited, either 
with common water, or a ſolution of pot-aſh, 
When the diſtillation is begun, the opening 
of the aperture of the funnel ? muſt be cloſed 
with a cork. 


h. Supports of the adopter of the retort: | 


they reſt on the cover of the pneumatic veſ. 
ſel, and receive the upper extremity of the 


tube, communicating with the internal part near 


the bottomof the veſſel; this extremity is diſpol.. 
ed in the form of a funnel; 1. To receive the 
beak of the adopter; 2. To facilitate the applica- 
tion of the lute. The two parts which compoſe 
the ſupport are connected together, either with 
Iron-wires, or pack-ihread, or elſe by means of 
hooks. i a hole to ſuffer the air to eſcape out 
of the pneumatic veſſel when the water is pour- 
ed in. | | TS 

J. The veſſel for immerſions, mounted on its 


rollers J. m the reel to move the piece-goods 


in the liquor. its handle. „p the piece, or 
good paſſing over the reel, p the dotted lines, 
repreſenting the cover. It may conſiſt either 
of a cloth, thrown over the veſſel after the 
liquor bas been poured in, or it may be much 
more 
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more ſuitably and conveniently formed, by means 
of two frames of light wood, with panes of glaſs, 
which open on the oppoſite faces, and cloſe to- 
wards the upper part of the triangle, which they 
form by their junction. In order that the odour 
of the liquor may not be inconvenient to the 
workman, at the time it is poured into the veſſels, 


100 
Pa 
Ms" 
Fe 
4 
DX 
LY 
* 
* 
25 
08 
ESE 
gg 
ay, 
To. 
Ws 
5 


* 
* 
1 
2 

= 
= 
LO) 
2 


in thoſe caſes, where it is not thought proper to i 
extinguiſh it; either by a certain doſe of ſifted 1 
chalk, or a proper addition of ſolution of pot-aſh 4 
in water, one of theſe frames has a proper opening | Ii 


to ſuffer the diſcharging cocks to paſs through; 
and thoſe parts of this opening, which are not ac- | 

curately cloſed, are afterwards fecured by means j 
of cloths tied round the cock itſelf. In order, | 
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. moreover, to avoid all ſmell from the pipes, | 

N communicating from the bottom of the pneumatic l | 

2 »<fels to the veſſels of immerſion, theſe may be 14 

= ſo diſpoſed, as to convey the bleaching liquor it 

do the bottom of this laſt, and cauſe it to riſe gra- ill 

5 6 „ | R 3 5 . . | vl 
dually, inſtead of pouring it in with agitation, _ * 

: Fig. 3.—-Perpendicular view of the grate, .or 9 
chafing-diſh, upon which the coal and charcoal "oft 
2, which heats the capſules and retorts, is placed. 11 
They may be raiſed higher or lower by placing Rl 

them on one or more bricks. It is likewiſe very | 
eaſy to take them out of the furnace by means of fl! 
dhe handle B, when it js required, from any cauſe Ml 
= whatever. 9 | 
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whatever, that the diſtillation ſhould ſpeedily be 
checked. 

Fig. 4.— The elevation i in perſpective of this 
grate. 

Fig. 5.— Plate of iron, which ſerves as a door 
to the furnaces. TG 

Fig. 6.—The ſame plate, or door, ſeen in pro- 
file; a, a projection which ſerves to raiſe it, or 
place it 3 
on the joints, formed by the upper bricks of the 
furnace, which, at the time of its conſtruction, 
are left open for this purpoſe. 

Fig. 7.— Supports which ſurround the upper 
extremity of the tube of lead, which receives the 
beak of the adopter of the retort, or the retort 
only, if the glaſsman have made it all of one 
piece. : 

Fig. 8. — Elevation, in perſpective, of the i jron— 


trough, which contains the mixture of muriate of 
which 1s ſet to dry, as 
before deſcribed, between the furnaces, under 


ſoda and manganeſe, 


the drying place, during the time of diſtillation, 
in order that it may be ready ſor the ſubſequent 
| proceſs. | 

Fig. 9.—Plan of the ſame trough. 


PLATE TUE SECOND. _ 
Fig. 1.—A machine for grinding the glaſs 


ſtoppers of veſſels and bottles, which are requir- 
ed to be cloſed, as it were, hermetically. 
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: A. A bottle with three necks. | 


eck. 

Y C. A kind of brace, one extremity of which 
: has its centre of motion in the wooden ſlider E, 
nd the other extremity F receives in its ſocket 
, the ſtem H, of the preſs I, the two jaws of 
WM (hich, I, K, hold faſt the knob of the ſtopper, re- 
MF wired to be ground in. The ſlider of wood E is 
bot fixed, but muſt riſe or fall according to the 
rear of the ſtopper in the neck of the bottle, in 
wich it is intended to be fitted, 

Fig. 2 and 3.— Plan and profile of a veſſel, for 
mmerſing thread ſtockings, or other pieces of 
ſame-work knitting; if, inſtead of the round 
fure, this veſſel had been made ſquare, the 
wods might have been ſtowed in a more advan- 
ugeous manner. Three baſkets of white wicker- 
vork may be placed one upon the other, as is 
hewn in figure 2, each upper baſket reſting on the 
handles of that beneath. B, a bundle, or hank, 
of ſkains of thread ſpread out in the bath: there 
muſt not be more than three or four of theſe con- 
nected together in the ſame bundle, as, other- 
vile, they would be leſs conveniently expoſed to 
be action of the bleaching liquor, and leſs eaſily 
rung or cleared out. In order that no dirt may 
al into the veſſel, and to prevent any oppreſſive 


* vapour 


B. The ſtopper fitted to cloſe the middle 
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vapour from incommoding the workmen, the 


whole 1s covered with a piece of cloth, deſigned 
for this purpoſe; or, rather, with a gh cover4 
ing of wood, cut into two pieces, to facilitard 
the management, 


Fig. 4 and 5.—Plan and elevation of a fnal 


portable boiler for the purpoſe of immediately 
boiling the thread in alkaline lees, or any othet 
fmall articles, which either cannot with convenid 


ence, in point of time, or otherwiſe, be put intd 
the large boiler with piece-goods, or other articles 
whether on account of their fineneſs, their {mall 
quantity, the ſpeed required, or their being the 


object of ſome particular experiments. 


a. The boiler, placed on its tripod, 5, undef 


the mantle of the chimney ; c its cover, which 
muſt never be neglected to be put on, not onlf 
becauſe the heat is more ſpeedily produced, bi 
lkewife for the purpoſe of defending W 
foot, which may fall down the chimney, a 


would produce ſpots not eaſily diſcharged, ab 
This boiler ma 
be heated by means of wood, or turf, or pit-cog 


been mentioned in chap. 15. 


if a proper grate may be made ule of. 


Fig. 6.—The method of ſuſpending, by meal 
of an arbor D, the baſket, containing the articl 


taken out of the boiler, and draining over it. 


order that no impurities may fall eicher into 10 
led 
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lees, or upon the goods, during this operation, 
it will be proper that a cloſe cloth, or frame of 
light wood, ſhould be ſupported in that part of 
the pipe of the chimney which is immediately 
over them. 

e. The baſket, or plat form, of oſier, ſupporting 


the goods; this plat-form may likewiſe be made 
of iron, covered with linen rags: if a baſket be 


uſed, it muſt be perfectly cleared of its bark, for 
fear of ſpotting the goods. 

The four cords f, which ſupport the baſket, 
are united in pairs, on each fide, at the knot g, 
to the cord h, which winds on the arbor. 

J. Supports, between which the arbor turns. 
, a clump faſtened on the arbor, to prevent its 
recoiling from the ſupport z, in conſequence 
of the friction upon . 7, the handle of the 
arbor, 


: Fig. 9 ellen for the purpoſe of Clding- 


piece- goods into lengths, after they have received 
the dreſſings. 

a. Cords, one extremity of which is attached 
to the ring 5, fixed to the cieling, and the other 
extremity bears the two gudgeons of the 
wooden roller d. 


e. Part of the piece of cloth, to be folded in 


two. 


7 Part of the cloth already folded. In this 


* 2 Speration, 
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operation, which is very ſpeedy, the cloth is 
ſupported by holding one part, /, in one hand, 
and the other part, e, in the other, taking care to 
bring the edges together by raiſing this part of 
the cloth thus joined a little, the weight of the 
folded part, ſoon draws over that part to the 
other fide of the roller, a new portion is ſucceſ- 
fively folded, and is thus ſubjected to the ſame 
manipulation. 

Fig. 8, 9. —Plan and profile of a machine for 
folding cloths in equal folds, whether it be re- 
quired that the folds ſhould be in the wholelength, 


or that they ſhould be folded in two, as has al- f 


ready been obſerved. 
a. Oprights of iron, placed oppoſite each 
other, in the holes 5, in the braſs c, fixed on 
each ſide of the table 4. 
e. Rods of iron, or wood, placed in each fold 
of the cloth behind the two uprights. | 
F. Another rod, which raiſes from the heap 


of cloth, g, that part which is to be carried be- 


as the folding advances, the Iower rods are drawn 
out to be uſed in the progreſs of the work. By 
this means the operation may be performed with 
a dozen rods. The uſe of theſe rods, and the 
regularity which they afford in this method of 
folding, which is very expeditious, has cauſed it 
to 
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to be named folding by the rod, in the ſame 
manner as that deſcribed in figure 7 is named 
folding by the roller. 

Fig. 10.— End view of the manner in which 
the pieces are folded together after they are 
taken from the machine, fig. 9: the round fold, 
which is given to the piece, is ſecured by means 
of ſtrings, more or leſs fine, a a, according to 


the quality of the merchandize. Theſe cords, 
ſtrings, or twiſt of ſilk, or flax, paſs from the up- 


per ſelvedge to the lower ; they are faſtened to- 
ether with a knot, which is, laſt of all, covered 


with a taſſel, 2, of coloured thread, of filk, or 


linen, or thread, according to the beauty and 
fineneſs of the piece. Coarſe goods are likewiſe 
faſtened in front, as is ſhewn by the letter C. 
Fig. 11.—Hanks of linen or cotton thread ; 
the union of ſeveral ſkains, that is to ſay, five or 
ix by a fingle ſtring, a, forms what is called a 
hank : by the number of knots, 54, made in 
one or other of the two ends of the ſtring, 
the bleacher diſtinguithes the merchant to 
whom the article belongs. For this purpoſe 
the diſtinctive ſigns are entered in a book, oppo- 
fite the name of the proprietor. With regard to 
other articles, ſuch as piece-goods, ſtockings, 


&c. they may be diſtinguiſhed by one or more 


coarſe threads ſewed to them, upon which any 
5 5 number 
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number of knots at pleaſure may be made. This 
method of marking goods appears to be much pre. 
ferable to the different marks with crayons, red 
oaker, &c. which always, more or leſs, ſpot and 


ſoil the goods. 


Fig. 12.---Shews the method of loſing the ſkain | 
on the pin to clear it of water, lees, or any other | 
fluid it may contain. As the part which is near | 
eſt the pin is not ſo effectually wrung as that | 
which les near the middle, care mult be taken | 
in opening the ſkain, c, to replace it in ſuch a | 
manner that the part which was upon the pin, | 
a, ſhall be near the middle at the time of the 
ſecond wringing. After this ſecond wringing, 
the thread is, for the moſt part, dry enough, and | 
may be ſtraitened out; which is done by paſſing 
it oyer the hand, and ſtrongly jirking or ſhak- | 
ing it by drawing out; or the operation may | 
be performed with the wringing-pin inſtead of | 


the hand. 


Fig. 13.— The method of diſpoſir ing the ſkains, | 
ſo that they may not intermingle too much | 
with each other, particularly thoſe of ſewing | 
thread, which, inſtead of being wrung on the 
pin, are worked under the lower part of a kind | 
of rammer or ſtirrer. The four faſtenings, a, pre- 
vent the ſkains from becoming intermingled dur- 
ing this kind of fulling proceſs, A tub or pail may | 
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be uſed for this operation, according to the quan- 


tity of the article, intended to be cleared in this 
manner. A man or woman may work them 
with the inſtrument, fig. 14, without much dif— 
ficulty: a certain degree of ſkill and intelligence 
is required to do the buſineſs in the moſt effec- 
tual manner. 

2. Repreſents the handle of this inſtrument, 
and b, the lower part, which is made of beech 
cut into ſteps or notches, c, on each fide, in order 
that it may take a ſlight hold of the goods, and 
afford a facility in turning them. Theſe indenta- 
tions muſt be rounded at the edges and corners. 

Fig. 15, 16.—Plan and elevation of a waſh- 


ing implement, with which ſtockings, thread, 


and other ſmall and fine articles, may be cleaned 
or rinſed in a tub or pail. a, exhibit the teeth 
or feet, between which the different goods diſ- 
poſe themſelves, and are agitated againſt each 
other, for the purpoſe of clearing them of the 
different liquids, with which they are ſuccefhve- 
ly penetrated during the courſe of the bleaching. 
, is a double handle, by the aſſiſtance of which 
this ſmall inſtrument is moved, 


Plate 3. Fig. 1.—2. Birds-eye view of the great 


boiler, in which piece-goods are heated in the 
- alkaline ſolution or lees. | 
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Fig. 2 en of the ſame boiler through 
the line A, B. 


a. Floor of the ſhop. 
3. The maſonry, in which, the copper C is ſet* 
d, the wooden cover, formed of two or more parts. 
e, croſs pieces which paſs under the cramps /, fix- 
ed to the boiler itſelf, which keep down the co- 
vering and prevent it from riſing by the force of 
the ſtream, which laſt is, by theſe means, com- 
pelled to re- act on the pieces of cloth, or other 
articles placed in the boiler. 


g. A cavity or gutter ſurrounding the copper, 


and uſed Gor evaporative without any other heat 
than that which it receives from the boiler itſelf, 
the old lees, which are reſerved after they have 
been applied to every uſe, which can be made 

of them, in order to recover the alkali. 
þ. A ſmall boiler, heated by the heat whick 


eſcapes from the great boiler, before it paſſes E 


into the chimney. In this ſmall boiler is kept 
a quantity of lees, ready prepared, of the proper 
ſtrength. It here receives an increaſe of tem- 
perature, which prevents its ſenſibly retarding 


the boiling of the great boiler, when it is ne- 


ceſſary to convey a certain quantity into this 
laſt veſſel. 


A cock, by which the pure ſolution of al- 
kat is drawn off, and may be conducted to 
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the great boiler, by a channel of tin or wood, 
8c. &c. | | 

j. The fire-place under the boiler. Inſtead of 
the iron-bars, or a grate, which, on account of 
this diſtance between them, ſuffer too much air 


to paſs, for the conſumption of wood, and by 


theſe means waſte much of that fuel, I have 
preferred an arch of brick-work, with openings 
of a ſufficient ſize. This arch, while it ſaves 
the wood, hkewiſe preſerves the heat, on ac- 
count of the ſpace between the vents, upon 
which the burning fuel remains for a longer 
time. It might perhaps be poſſible to diminiſh 
the expence ſtill further, by having no apertures 
at all through the arch. Theſe apertures are alſo 
liable to be worn or broken, and require to be 


defended at their edges with iron. 


#. The aſh-hole. 

J. The chimney, proceeding from the fire- 
place, immediately beneath the ſmall boiler. 

n, Stairs aſcending from the floor, to the brick- 


| work of the floor. 


o. Another ſet of ſtairs, benling to the plat- 
form p. 


7. A regiſter for regulating the heat of both 
boilers. 


7. Flue of the chimney. 


Fig. 


— 
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Fig. 3.—Settion of figure 1, along the line 
ed. a, the floor. 4, the maſonry in which the 
copper is ſet. c, mouth of the fire-place of the 
great boiler. 4, lower part of the chimney, 
e, aſh-hole. /, regiſter, to regulate the heat of 
the ſmall boiler. g, the ſtairs from the platform 
of the maſonry to the floor of the work-ſhop. 
b, ſtairs leading to the upper part of the ma- 
fonry. 

Fig. 4.—A crane, moveable on its axis, pro- 
vided with tooth and pinion-work, by means of 
which the charge of the boiler, conſiſting of 
piece-goods, or other articles, may be raiſed. 
a2, the ſhaft. , the pivot. c, the arm. 7, 
bracket, or ſupport. e, a ratchet wheel, worked 
by a pinion with a double lever: round the 
barrel of this wheel is wound the chain, at 
the other end of which are three or four hooks, 
in which the chains þ are held. Theſe laſt are 
covered with cloth or cord, to prevent the ef- 
fect of ruſt. The intermediate part between 
the two concentric circles, which form the 
veſſel, or ſuſpended apparatus, is likewiſe de- 
fended by ſmall cords, in order that the various 
articles diſpoſed therein may not eſcape ; this 


ſtage, charged with the different articles which i 


have undergone lixiviation, is, by means of the 


crane, | 


th 
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crane, conveyed over other veſſels, where it is 
lowered down upon croſs pieces, in order that 


the drainage may be completed. 


Fig. 5, 6, 7.— Plan, ſection, and elevation, 
of an oven for calcining crude alkali, in order 


to convert it into potaſh. a, ſtairs, which lead 
to the back part of the oven, where there are 


placed two boilers of caſt-iron, 5 , in which 
the alkali is dried, after having been concen- 
trated to a certain degree in the cavity ſurround- 
ing the great boiler. See Fig. 1, 2. Theſe 
two boilers may be appropriated alternately to 


dry the alkali entirely, whence it is to be con- 


veyed into the calcining oven; and afterwards 
to complete the reduction of the concentrated 
alkalies to the conſiſtence of extract; and may 
likewiſe be diſpoſed in ſuch a manner that 
the flame which they receive from the fire- 


place of the oven, before it paſſes into the 
lower part of the chimney, may heat a third 
boiler of caſt-iron, of copper, or even of lead, 


which may be uſed to evaporate the old lees, 


or ſolutions of ſoap: for theſe laſt require the 
fame management in order to obtain their at- 


kali. 


This concentrated alkaline ſolution from the 


upper boiler, may be ſuffered to fall, drop by 


drop, into the lower, in order that the evapora- 
tion, 
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tion, or complete drying, may not be impeded 


by too much water being ſuddenly poured in. 


c. Paſſage from the fire-place to the ſpace 


beneath the caſt-iron boilers. It convers a 


ſtream of flame, which is more than ſufficient, 


and may be governed by means of regiſters. As 


this paſſage is conſtrufted on a flope, which, 


for that reaſon, is not caſy to be made in the 


_ maſonry, a contrivance was uſed during the 
building of the roof of the +fire-place, to fix in 


the proper place a roller of wood, upon which 


the bricks in part reſted which were intended 
to form this paſſage ; it may eaſily be imagined 
that this wooden roller could not be taken out 


after the conſtruction was finiſhed ; it was, 


therefore, intended that it ſhould be burnt out. 


To accelerate the combuſtion at that time, and 
during the heating of the oven, a hole of two 


or three inches in diameter was bored through it. 
This piece of wood may be of white deal, or any 
.other material which is moſt readily conſumed. 
The heat conveyed by this paſſage, of which I 
have aſcertained the good effect by experiment, 
is very well regulated by means of a regiſter 


made at the bottom of the ſpace immediately 


beneath the boiler. This regiſter is entirely 
ſhut when the boilers are not intended to be 
-uſed. 


W hen 
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When the calcining oven is not uſed, but 
the boilers are wanted to dry alkaline ſolutions, 
theſe laſt may be ſeparately 5 by a fire 
between both. 

d. An aperture in i the roof of the oven, through 
which the dried alkali is conveyed into the 
oven. 

e. The calcining oven, In order that the 
alkali may be eafily diſengaged from the edges 
or angles of the floor where the walls take their 
rife, at which place it readily fixes itſelf by the 
aqueous fuſion, it is adviſeable that this part 
| ſhould be defended by a plate of iron, four or 
five inches high, and about half an inch thick. 
By this means the ſalt is more eaſily ſeparated 
by the rake. | 

F. The ſtoke-hole for ſupplying the fel It 
is conſtructed in the ſame manner, and for the 
ſame uſes, as that of the boiler for lixiviation. 

g. A flight piece of brick-work, between 
the fire place and the hearth of the oven, which 
prevents the fuel and the ſaline matter from 
communicating or mixing with each other. 

5. A ſtone or caſt-iron trough, into which the 
red hot calcined alkali is thrown when taken 
out of the oven. In this veſſel it is left to cool 
before it is packed up in caſks, in which laſt 
veſſels it muſt be preſſed as cloſely as poſſible, in 


order 


— NN "In . 
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order that it may be leſs liable to attract moiſture 
N the air. 

. The mouth of the oven. It has two iron 
eden J, forked at top, in which the ends 
of a racked bar & are placed. The handle of the 
rake, with which the alkali is ſtirred, is reſted 


between the notches of this bar. The mouth 


of the oven is alſo provided with an iron plate, 
to be uſed either for cloſing it entirely, or more 
or leſs, as occaſion may demand. 

Inſtead of ſuffering the heat, which iſſues | 
from the mouth of the furnace, to be loſt, it 
may be very advantageouſly directed by a pipe 


riſing under the boilers of caſt-iron, or thoſe 


which are placed above, for preparatory eva- 


| poration. None of theſe means ought to be 
neglected of employing the heat, which in al- 


moſt every conſtruction of this kind has been 
hitherto loſt, for want of a proper degree of | 
ſkill in the proprietors, or thoſe who undertake | 
to erect them, 

Fig. 8.—Repreſents part of the chain, which is 


wound upon the drum of the ratchet-wheel of 


Fig. 4. It may be obſerved, that it is con- 
ſtructed on the ſame principles as the chains of 

pocket watches. 
Fig. 9, 10, and 11,—Details relative to the 
racked. 
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Tacked bar placed acroſs the mouth of the cal) 
cining oven. e 
a. The teeth, between which the handle of 
the rake is moved. 5, an elbow, which pre- 
vents the rake from moving the bar ſide-ways 
when once duly placed. c, crampons, or iron 
fixed pieces, which receive and ſteady the up- 
rights. 4, the maſonry of the oven in which 
they are placed. c, the rake ſeen fide-ways. 
J, its claw placed on the floor of the oven. g, its 
iron handle. 5, the external part of its handle, 
which is made of wood, becauſe the iron would 
communicate the heat too readily to the hand of 
the workman. Fig. 11. the claw of the rake 
ſeen in face. Fig. 12. an hook, by means of 
which the rake is lifted up or changed for an- 
other, either on account of its being too hot to 
be touched, or in danger of bending. a, the 
hook. 5, its handle. In order that the iron 
handle of the rake may flide more readily be- 
tween the teeth of the croſs-bar, it is occaſion- 
ally rubbed with a piece of bacon nailed to a 
fmall piece of wood. 


PLATE THE FOURTH. 


Fig. :.—Elevation of a mill proper to cleanſe 
piece-goods and other articles, which are more 
or 


3 ů ed fr” 


— P ˙ ²˙:m ˙ . ˙ + EE ER 
PR NN Ie OT — 
= a 


— 


—— ů — — ———ů ů — — — — — VE — 
— — IONIC RAG. —L———4C 
$4407 "> ARE" 


— 
< $9 gy re 


OTA . — REES — 596 
_ n — — 5 8 1 
—— —— — e — . 2 — 
— IP — PR A I. a 7 bs * n nt Lon Wee ——„V TT 
— na; * — - = 
* *A_2 . am n 5 8 ——— 5 


320 Explanation of the Plates, 


or leſs bulky. It is moved by a horſe; or its 
mechaniſm may be ſet in motion by wind, wa— 
ter, or other powers, by making ſuitable ar- 
rangements for that purpoſe. 

A, the principal ſhaft. B, the bar, to which 


the horſe is attached. C, the wheel. D, lan- 


tern. E, the arbor, which gives motion to 
the ſtocks or peſtles E, by means of certain 
tripping pieces. See Fig. 1. and 2, Plate V. 
F, mortices, in which the tripping pieces move 
to raiſe the peſtles. It is adviſeable that the 
part which is acted upon by the tripping piece 
ſhould be defended, either by a plate or roller 
of copper. G, croſs-pieces, between which 
the peſtles riſe and fall. H, the box or recep- 


tacle, in which the goods are placed. The 


figure repreſents the internal part, in conſe- 
quence of a portion of the wood-work in front 

being removed. One of the ſpaces is larger 
than the other, for the purpoſe of ſubdividing 
the different kinds of work. The receptacle is 


commonly made of elm, and the rammers of 


beech. I, holes made at different heights, fo 


draw off the water. J, a door, which may be 


taken down or put up at pleaſure by means of 


buttons. It muſt always be up during the time 


of work. K, a pipe, which ſupplies the work 


with water. Out of this proceed a number of 
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bort pipes anſwerable to the reſpective cham- 
hers. L, a ſtop, to prevent the peſtle from 
&ſcending too low, and injuring itſelf. M. a 
erer fixed to a croſs-piece, N, behind the 
four uprights, O. By means of the pin P, and 
the ſtring Q, the fulling rammer may be raiſed 
ſo high, that the tripping pieces cannot reach 
tt. While it remains thus fixed, the goods 
may be examined or taken out, as occaſion may 
equire. 

Fig. 2 and 3.—A ſucking · pump, which fur- 

iſhes the water to the work. Fig. 2, ſhews the 
lame in profile, and Fig. 3, the front view. 
A is the extremity of the arbor which works 
the fulling apparatus. B, prolongation of the 
ais or pivot of this arbor. It turns on the 
braſs bed C; and its extreme part D is bended 
nto a handle, which gives motion to the pump, 
ods E F. The latter is attached to the ſtem of 
the piſton which moves in the body of the pump. 
H. I, the pipe, which ſupplies the reſervoir ]J 
vith water. K, the pipe which conveys the 
vater to the fulling works. 


PLATE _ FIFTH. 


Plan and elevation of the ſame machine for 
waſhing and cleanſing piece-goods. A, the 
7 02 turning 
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the engine. T, a board to gegend the walk 


turning arbor, with its tripping pieces B. C, the 
mortices, in which the tripping pieces enter tol 
raiſe the hammers. D, holes, through which! 
the rammers traverſe. E, bolts, which hold! 
together the lateral partitions, and conneQ them| 
with the uprights F. G, the fulling rammer, 
reſting on its ſtop H. 1, the lever, to throw 
the fulling rammers in or out of work. The | 
dotted bars ] denote the poſition of the levers 
when the work is ſtopped. The cord K being 
faſtened to the hook L, keeps the lever in this 
poſition ; but when M 1s fixed to the ſame] 
hook, it keeps the lever clear of the working 
bar. N, the inſide of the receptacle for the 
goods. O, holes for drawing off the water. 
P, the door. Q, the pipe which brings waten 
to the work. R, a table, on which the good? 
are laid before or after they have been put intq 


man from being wetted. ; | 
Fig. 2:=A, the principal arbor, with ir 
tripping pieces B. This figure thews in what 
manner they are diſpoſed in order. to produc! 
their alternate effects on the rammers. | 
Fig. 3.—Plan of the wheel fixed on the up; 
right ſhaft, which ſerves to ſhew the mangel 
Ot its conſtruction. 
Fig. 4. The lantern which moves the arbon 
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A, repreſents the arbor itſelf, upon which the 


2 the. two drum-heads. 

J Fig. 5, ſhews the method of diſpoſing the 
8 goods in the trough of Fig. 1, when it is more 
. particularly intended to work them acroſs their 
* length. Fig. 6. The method of diſpoſing them 
„ »hen, on the contrary, it is intended to work 
nel them in the direction of their length. 

this] 1 4555 

3 PLATE THE SIX TH. 

king F | | : 
+ Fg-7, 2—Plan and profile of the machine 


for ſquaring and rolling out the pieces after they 


aters { 
„tell have received the dreſſings. a, the ſtage on 
mw which the goods are placed. , the piece folded 


back and forwards. c, the ſtretcher, through the 
mortice of which the cloth paſſes. - At one of 
its extremities there is a ratchet-wheel, 4, by 


intqh 
vorke 


5 il means of which the neceſſary tenſion is given, 
_ that the cloth may undergo a ſlight degree of 
3 friction againſt its rounded edges during its 
courſe. e, croſs- pieces, at ſuch a diſtance from 
he upf each other, that the cloth, by paſſing alternately 
SY over one and under the other, may be gently 


ſtretcher, through the mortice of which the piece 
likewiſe paſles before it arrives at the wooden 


Y 2 cylinder. 


arbor 
ple! 


lantern it ſolidly fixed. The bolts B connect 


rubbed againſt their blunted edges. /, another 
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cylinder. This is likewiſe provided with a 
ratchet-wheel, g, for the purpoſe of ſtretching 
the cloth more or leſs. As the tenſion is confi- 
derable in this part, there is a lever, hk, fixed 
on for the purpoſe. of facilitating the turning. 
i, a cylinder or roller of wood, upon which the 


cloth 1s rolled, and left for a longer or ſhorter 
time, as may be neceſſary for it to keep the 
figure and dimenſions which it has received. 


The workman, who ſtands before this roller, 


takes care for this purpoſe to arrange and draw | 


out the ſelvedges in ſuch a manner that they 


may apply at every turn upon the ſame parts of | 
the cloth which are already rolled, and preſerve | 

the ſame width throughout. j, a moveable | 
piece, which may be thrown forward, and 
ſerves to keep the roller in-its place endways, | 
and when drawn back, leaves it at liberty to be | 
taken out for the purpoſe of unrolling the cloth. 
A groove is made lengthways in the roller, for | 
the purpoſe of fixing the end of the cloth 
therein, which is firſt wrapped round a wooden | 
rod, and then lodged in the groove. , braſs 
rollers, upon which the wooden cylinder turns. | 
m, the ſquare, into which the ſquare end of the | 
cylinder is lodged. u, wheel of the arbor, which 
carries the ſquare. o, the lantern or pinion, | 
which gives motion to the wheel, and is itſelf } 
5 carried 
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carried round by the handle p, worked by one 
or two men, according to the force or velocity 
required to be exerted. 9, a fly, armed with 
balls or plates of lead, which ſerves as a reſer- 
voir of force, and preatly afliſts the workman. 
, a trough of plate-iron, in which hot embers 


are put for the purpoſe of drying, or giving a 
proper degree of firmneſs to certain goods be- 


fore they are rolled on the cylinder, upon which 
they preſerve the ſtate and appearance. it is in- 


tended they ſhould receive. 


Fig. 3 and 4.— Plan, ſeQion, and profile, of 
the earthen furnace, made v4 rue Mazarin, of 
which mention is made in Chapter II. a, the 
furnace. 3, the aſh-hole. c, the door of the 


aſh-hole. 4, the fire-place. e, door of the fire- 


place. F, grate of carthen-ware.; inſtead of which, 
if preferred, a grate of iron may be ſubſtituted. 
g, the chimney. +, a protuberance for more 
eaſily removing the furnace. i, the pot. /, ſand- 
bath. m, tubulated bottle, containing the mix- 
ture for diſtillation. Inſtead of the bottle, a 


tubulated retort may be uſed, which, in that 


caſe, may be placed in a bath ſuited to its figure. 
n, the neck, to which the tube of lead is to be 
adapted, for the purpoſe of conveying the gas 


into the pneumatic veſſels. . the aperture, into 


which the ſulphuric or muriatic acid 1s to be 
* 3 poured, 
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poured, accordingly as the diſtillation is per- 
formed with or without the muriate of ſoda, 
P-, a ſtand or baſe of ſtone, upon which the fur- 
nace may be raiſed, either for the purpoſe of 
giving it a proper elevation, or to R the 
floor from the danger of fire. 

This kind of furnace is uſually compoſed of 
; but for the facility of remoy- 
ing and fixing them, when conſtructed of a cer- 
tain ſize, they ought to be formed of ſeveral 


Pieces which may be eaſily fixed together by 


means of indentations made in them before 
they are baked. 


PLATE THE SEVENTH. 


Fig. I, 2, and 2.—Þird's-eye view, eleyation, 
and nooks; of the machine for calendering piece- 
goods with or without heat. A, a double handle 
which gives motion to the pinion B. This ma- 
chine, as well as the one juſt deſcribed, may 
eaſily be moved by connecting it with the ful- 
ling mill, in the ſame manner as the pump re- 
ceives its motion, namely, by a branch. or tum- 


_ bler, which on the one hand is applied to the 


arbor of the mill, and on the other to the leading 


axis of the machine. It is neceſſary of courſe 


to arrange the workſhops accordingly, The 


pinion | 


Up 

ltr 
| is 
m 
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pinion drives the. toothed wheel C; on the 
axis of which is fixed the lantern or pinion P. 
which moves the great wheel E, to which 1s 
adapted the braſs cylinder F, and this in its turn 


communicates its motion to two cylinders of 


walnut-tree G. 

H, the ſtage upon which the piece I is placed 
ready for calendering, having previouſly receiv- 
ed all the other dreſſings; it is folded, as the 
figure ſhews, in alternate folds, in order that it 
may be more cafily delivered. It firſt paſſes 
between the crofs-pieces J, thence through the 
mortice K, of the ſtretcher L, which is provided 
with a wheel and click, M, to ſtretch the piece 
more or leſs and regulate its courſe. It after- 
wards paſſes back under the braſs cylinder N, 
over that of walnut-tree, and returns in front 
under the upper wooden cylinder, which it en- 
velopes as it paſſes over and falls behind O of 
the machine on the roller P, and againſt Q. 
where it is ranged in alternate folds on the 
ſtage R, whence it is taken to be regularly made 
up * ſale. 

S. The preſſing ſcrew, by means of which the 
upper wooden cylinder may be urged more 
ſtrongly againſt that of braſs, accordingly as it 
is required that the face of the cloth ſhould be 
more or leſs acted upon. 


Y 4 T. Piece 
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T. Piece of caſt-iron, which ſlides in grooves | 
made in the uprights U, and bears upon the | 
pivot V of the upper cylinder, accordingly as | 
the ſcrews preſs upon the croſs-piece X, to þ 


which this piece of caſt-iron is fixed. 


Fig. 4.— The braſs cylinder ſeen at one end, | 
where it is open to receive the bars of red-hot | 


iron which heat it. 
A. The cylinders of wood to which the braſs 


cylinder communicates its motion. Inſtead of 
wooden cylinders, others may be ſubſtituted of 
card- paper, compoſed of the quantity of leaves | 
neceſſary to fill the ſpace which is determined | 
between the plates of braſs adjuſted at the ex- | 
tremity of their axis. They are ſtrongly preſſed 
by theſe plates, which are retained in their poſi- 
tion by powerful ſcrews. Cylinders of paper, | 
properly turned, give to fine goods a glaze which | 
they cannot acquire by the wooden cylinders. | 
They have likewiſe the advantage of retaining | 
their figure, which is not the caſe with wooden | 
cylinders. Theſe laſt require to be occaſionally | 
rectified in the lathe, and at laſt become too 
ſmall for uſe. 


The lathe uſed for turning any of theſe cylin- 


ders ought to be conſtructed in ſuch a manner, 
as to render it a matter of certainty that the 
diameter 
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diameter ſhould continue equal from one end 
to the other. 

B. The cylinder of braſs. 

C. The neck on which it turns in the manner 
of a pivot. FR: 

D. The aperture through which the bars of 
red-hot iron are introduced with tongs. The 
aperture is then cloſed with a cover to keep in 
the heat. 

U. The uprights between which the brats 
cylinder moves againſt the plates V. 

Fig. 5.—The form of the pieces of caſt-iron 


with which the cylinder is heated. Two are 


commonly put in, and they are uſually changed 
every hour, or oftener, according to the nature of 
the work. 


PLATE THE FIGHTH. 


Fig. 1 and 2.—Plan and ſection of a veſſel 
particularly deſigned for ſubmitting fine piece- 
goods, ſuch as muſlins, linens, &c. to the ac- 
tion of the oxygenated muriatic acid. 

4. A frame armed on each fide with ſmall 


leaden points or pins, 5, the central parts of 


which are iron; they may be altogether of iron, 
painted with white lead, and well wrapped with 


{trips of linen or ſtring. Theſe points are of 
| * 1 
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uſe to ſuſpend the piece-goods in a zigzag form, 


as is ſhewn by theſe figures, either immediately 


by the ſelvedge of the piece, or by "nope of " 


| ſewed to the pieces themſelves: 


c. Rings of lead caſt upon rings of iron, which 
they cover; otherwiſe rings of iron alone, paint- 
ed with white lead, and wrapped with cloth 
or twine to defend them from the ruſt. The 


cords e, which are faſtened to theſe rings, paſs 


over hooks at d, fixed to the cord f, which, 

means of the pulley g, is uſed to raiſe or lower 
the frame. When the latter is entirely plunged 
in the bleaching liquor, the cords are detached 
from the hook g, and the veſſel is covered to 
prevent the introduction of any impurities, as 
well as to defend the workmen from any dif- 


agreeable odour. 


An apparatus of this kind may be uſed, not 
only for immerſing of the goods in the oxyge- 
nated muriatic acid, but likewiſe for the lees, 
as well as the bath of ſulphuric acid, &c. 

Fig. 3 and 4.—Elevation and profile of the 
frame for ſtretching the ſkains of thread when 
taken out of the bleaching veſſels. A, upright 
pieces, in which a number of holes, B, are 
pierced for the purpoſe of ſupporting C, the 
croſs-pieces, over which the ſkains of thread, 
D, paſs ſingly. Theſe croſs-pieces have their 
angles 
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angles well rounded, and are ſet at a greater 
or leſs diſtance, according to the degree of ten- 
fon to be produced, by means of the iron pins 
inſerted in the holes of the uprights. 

The thread 1s firſt wel! wrung upon the pin, 
or with the hand, after which it is ſtretched 
upon the pannel, and left to dry. Care muſt 


be taken that thoſe ſkains which are put on at 


any one time ſhall all be of the ſame length, in 
order that the tenſion may be equal throughout. 

If theſe threads, when taken out of the 
bleaching veſſels, ſhould be ſo entangled or 
mixed as to ſeem incapable of being cleared 
without breaking, they may eaſily be brought 
to their original ſtate by plunging them in water, 
and genily ſtriking them with the edge of the 


hand. This operation may, if thought fit, be 


repeated at each immerſion, in cafe it ſhould 
be ſuppoſed that the thread would be too dif- 
ticult to clear after the entire bleaching. 

The ſkains of thread, thus adjuſted and dried, 
are afterwards twiſted together in dozens or 
ſcores, or any other count, according to the 


cuſtom of the market; or they may be packed 
in ſmall parcels in coloured paper, according 


to their quality, and the orders of the vender. 


Fig. 5, 6, 9, 10.-Plan, profile, and parts of 


the machine for ſcorching or fingeing mullins, 


and 


— - 


2 reg 9 


Es ——— —Ahy„ RI 
nnn. . 


- 2 by 


— Py 
* 
- 


and other piece- goods, which are particularly . 
required to have an even face ſimilar to goods | we 


for regulating the tenſion of the piece by the 


theſe the extremities or ends of the piece to be | 


which laſt action would endanger its being 
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of the ſame kind imported from England. i 

A, poſts fixed in a cavity, B, in the pave- [ 
ment or floor of the workſhop. They are con- gde 
netted by the croſs- pieces, C, fixed at their up- 
per extremities by the bolts or ſcrews D. Theſe | 
poſts may be taken up at pleaſure, in order to | 
leave more ſpace in the workſhop. E, axis of 
a roller placed between each poſt, the pro- 
longation of which is bended into a handle, F, | 


ratchet-wheel G. A ſhort piece of cloth or can- 
vas, H, is nailed to each of theſe rollers, and to | 


ſinged are fixed with the needle or rod of iron, K. 
One of theſe rollers takes up that part of the 
piece which is ſinged, while the other gives off | 
or unfolds a new length to be ſubjected to the 
ſame operation. 1 855 | 

L. the bended iron, with which the ſingeing 
is performed by paſſing it over the ſurface, from | 
one edge to the other, in a light, ſpeedy, and 
dextrous manner. The flat part M being firſt | 
made very hot, is well wiped on a cloth or pad, 
in order that it may not ſoil or greaſe the piece, 


burned. This iron is to be paſſed two or three I on 
| times 
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times over the extended part of: the cloth, in 
order that it may produce its effect more uni- 
formly. | 

If the piece require to be ſinged on both 
ſides, it muſt be afterwards turned, by chang- 
ing the rollers M for N. The brown ſcorched 
colour which the piece acquires by this treat- 
ment ſpeedily diſappears in the bleaching. 

Fig. 7 and 8.—A plate of caſt-iron, viewed 
in face and edgewiſe, which is advantageouſly 


| uſed to ſmooth or lay the nap of certain piece- 


goods, ſuch as velverets, fuſtians, coverlets, &c. 
This plate is heated to the proper degree ; and 
one or two men, according to the weight and 
dimenſions of the plate, and the nature of the 
ſtuff, paſs it along, more or leſs ſpeedily, over 
the piece intended to be thus ironed or ſmoothed. 
The ſame care muſt be taken to wipe the plate 
when it comes' out of the furnace as was de- 
(cribed for the ſingeing. The handles, B, of the 


plate, are wrapped round with cloth, in order to 
defend the hands of the workman. 


Fig. 14.—A bruth, with ſhort hair, uſed to raiſe 
the fibres or'nap of the piece-goods intended to 
be ſubjeted to either of the operations here 


deſcribed. 


Fig. 11, 12 and 13 3 elevation, and ſob. 


on of a preſs pager for drying ot expreſſing the 
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water from piece goods, whether in the courſe 
of the ſeveral operations, or at the end of the 
bleaching proceſs. This preſs may likewiſe be 


employed to advantage, to give a neat appear- 


ance to folding dad © or for the cloſe packing 
of bales. 

A. The platform or table of the ok upon 
which the goods are placed. This table 1s hol- 
lowed out to the depth of one inch, and is in- 
clined towards the gutter or beak, B, in order 
that the waters which flow from the goods may 
be received in a pail placed underneath for! that 
purpoſe. 

C. The preſſing ſcrews which riſe and fall be- 
tween the uprights, D, in order that the whole 
ſurface of the table may be left clear. 


*ia 5 
2 


PLATE THE NIN NTII. 


— I d e es aa and (eQtion of the dil- 
tiling apparatus mentioned at, tho commence- 
ment of this work, 


A. The double, CINE ph its fred grate. 


| B a cover of plate- iron of a ſquare or round 


figure with flat edges, which may be raiſed or 
placed in contact with the furnace. C the ſand 


bath which ſurrounds the capſule; it ought to 


be very dry, fine and uniform. D, the eri en 
bottle 


7 


EB, 


"4 
. 


Explanation of the Plates. 335 


bottle with two necks; one in the middle, E, to 


receive the ſtem, F, of the communication of 
the pneumatic veſſel, and the other for pouring 
in the ſulphuric acid, when muriate of ſoda is 
uſed, or the common muriatic acid, if that falt 
be not applied. Inſtead of the cylindrical bottle, 
a balloon, or globular veſſel with a neck on one 
tide, may be uſed, as is ſhewn in figure 2. The 
choice of theſe veſſels will, in a great meaſure, 


depend on the ſkill of the workmen, at ſuch 
glaſs manufactories as may be in the neighbour- 


100d of the bleaching works. In ſtrictneſs, the 
neck or tube on one ſide may be diſpenſed with, 
and it is here mentioned only becauſe it adds a 
convenience to the operation. 


From theſe obſervations on balloons, it is eaſily 


een, that thoſe who, in purſuance of the directi- 


ons in the memoir upon bleaching, in the ſecond 


volume of the Annals of Chemiſtry, may have 
uſed the mattras, the neck of which ſooner or 
later muſt break at the termination of the 
chimney. of the dome of the furnace there re- 


commended, may afterwards uſe theſe on 


lar veſſels with advantage. 
J. The door or opening to the fire- place. 


Inſtead of glaſs bodies, it might probably be 


of advantage to uſe leaden veſſels heated by a 
water-bath, or in any other manner which would 


not 
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not endanger the fuſion of thoſe veſſels. This 


danger would be leſs to be feared when manga- 


neſe and the muriatic acid were uſed alone; 


but veſſels of this kind would always have the 


diſadvantage of not allowing the operator to ſee 
what paſſed within them, as he may with glaſs, 
nor whether the veſſels were well cleaned. Theſe 
two inconveniences, which can hardly admit of 
any remedy, unleſs a glaſs could be fixed in the 
upper part, have hitherto prevented me from 
uſing them, though they might, probably, be at- 
tended with very conſiderable advantages. 

K. The aſh-hole; this is cloſed in the ſame 


manner as the aperture of the furnace, by ſliding 


doors; or more ſimply as has been deſcribed in 
the explanation of the furnace exhibited in 
plate JI. N 

S6. A tube of lead formed all of one piece, 


without ſolder, and caſt at one ſingle pouring, 
or ſeveral ſucceſſive pourings like water pipes in 


copper moulds. It may alſo be caſt very ſhort 
at one ſingle pouring, provided it be made thick 


enough to be afterwards drawn out. Theſe 
ſucceſſive drawings reduce its thickneſs to a ſin- 
gle line, while its internal diameter is kept at 
ſeven or eight lines, which proportions are very 


convenient. This pipe is fixed in the pneumatic 


veſſel in ſuch a manner that it may be freely 
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id and lowered in the groove L. made for 
WY this purpoſe in the piece which ſecures it on 


ach fide in its place, * means of the wooden 
pins M. 


N. Another tube for a ſecond diſtilling appa- 


| I atus, if it be thought fit to place one beſide 


that already formed, whether for the purpoſe of 
obtaining a high degree of concentration in the 


Y oxygenated acid, or great ſpeed in the compoſi- 
Jon of the gas, on account of the haſte required 


in the work. 
0. Arms of the agitator, which may be ſloped 


of on both fides. This form agitates the liquor, 


and facilitates the abſorption of the gas more 


effectually than any other. 


P. A ſocket applied to the arbor Q of the 
agitator. If the pneumatic veſſe] be conſtructed 


according to the repreſentation in the figure, 
and the explanation given in the chapter IV. the 


WY vckets, R, here expreſſed become unneceſſary, 


is well as the inverted ſtages, whether they be 


made with hoops, as at 8, or conſtructed of thin 
vood-like ſieves, as at T. They are placed in this 


drawing only to ſhew the manner of diſpoſing 
them in caſe they ſhould be preferred. The 
croſs- pieces, U, of the bottoms of theſe kind of 
reſſels, placed upon cleats fixed to the ſtaves of 
tle veſſel, ſhew the manner in which they are 
Z to 
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to be fixed, with wooden pins, that they way | 


not be ſubjeQ to riſe, nor desome noſe 1 in any] ch 
reſpect. * f | 
X. The cover of the pneumatic veſſel. tu 
IJ. A ſtool upon which the veſſel itſelf is 
ſupported. M ve 
Fig. 3.—Exhibits the manner in which tel vel 
hoops of thin wood are joined for the purpoſellſ of 
of forming the inverted. veſſels, as well at their ho: 
terminations, where one part overlaps the other MW the 
as upon the circumference attached to the bot. riv 
tom itſelf. | the 
4. Wooden nails with 1 Oak is the bellM a 
material. The extremities of the hoop of thiu the 
wood overlapping each other, and ſecured oi ab: 
each ſide in the joint of their ligature with | 
wooden wedges. WM vc! 
b. The extremities of the circle of thin wood fie? 
Ping over each other, and confined on each to 
ſide in the joint of their ligature with wooden the 
wedges. ma 
Fig. 4 The manner in which the hoops a len 
put on which hold the ſmall ſtaves of the ſeconY] the 


conſtruction together. The circles 4 are kep 
together without binding, merely by a ſcarf 0 
notch made in each end, Theſe hoops all 
ſtripped of their bark. 


. Th 
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c. The ſtaves. Theſe, as well as the bottoms 
themſelves, may be made of yellow deal. 

2. The ſcarfed ends of the hoops, which are 
turned inwards. : 

Fig. 5. —The method of diſpoſing the tranſ- 
verſal bars to which the bottoms of the inverted 
veſſels are fixed. à the croſs-bars. +5 the bottom 
of the inverted veſſel. c the ſtaves. 4 the ſcarfed 
hoops. e wooden pins which fix the. bottom of 
the inverted veſſel to the croſs-bar. They are 
rivetted beneath, by ſplitting the lower point of 
the pin, and driving a wedge into the notch. f 
a ſmall block or cleat, fixed to the ſtaves of 
the caſk with wooden pins, g, driven ſlantways 
above the croſs-bar to keep it ſteady in its place. 
Fig. 6.—The method of fixing the inverted 
veſſels, which have a border of thin wood like a 
ſieve. a the hoop or circle of thin wood pinned 
to the circumference of the bottom. & heads of 
the pins which fix the circular part. c boards 
making part of the bottom, but left of a greater 
length, in order that they may be fixed down to 
the ſupport 4. 


join exactly to the circumference of the bottom 


after previouſly ſtopping the larger vacuities 
with tow driven firmly in. Pitch may be uſed 


Z 2 — ier 


As theſe cireles of thin wood are not likely to 


of the veſſel, they muſt be made good with putty, 


part of the pipe, which muſt be fixed withinſide 
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inſtead of putty, if it ſhould be found more con- 
venient. 

Fig. 7 and 8.— Section and 1 of the veſſel 
for immerſing linen, hempen or cotton thread. 
It is placed on rollers or trucks, a, for the con- 
yenience of removal. 

A. Bars with the corners rounded off, which 
are ſupported at each end in a notch or mortice, 
B, in the-croſs piece c. 

d. Skains of thread, ſeparate or ranged in 
bundles of two or three only. The poſition of 
theſe muſt be changed once or twice during the 
immerſion, in order that the part which reſts on 
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the bar may be ſubjected in 1ts turn to the | 


action of the oxygenated muriatic acid. 

E. A pipe of lead or wood, through which the 
veſſel] is filled from beneath, If the acid were 
to be poured upon the thread, it would bleach 
more ſpeedily at the upper part than elſewhere. 


| Inſtead of one pipe there may be more, or the 


diameter may be ſufficiently large for the ee 


fillng of this veſſel. 


F. A funnel through which the bleaching 
l.quor flows from the pneumatic veſſel. In ſtrict- 
neſs it may be ſuppreſſed, and the apparatus ſo 
diſpoſed that the cocks from that veſſe] may 
diſchaige themſelves immediately into the upper 
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the veſſel, in order that it may not impede the 
covering and uncovering. The cover ought to 
be compoſed of ſeveral portions or frames of 
glaſs, as was directed with regard to the veſſel 
for immerſing piece-goods; as by this means 
facility of management, and ſpeed in the proceſs, 
are inſured. 

G. A ſmall door or ſliding piece, in which a 
plate of glaſs is ſet, through which it is eaſy to 
obſerve the progreſs of the work. This may be 
opened from time to time to examine the goods 
without raiſing the covers. 

'This method of diſpoſing the ſkains of thread 
in the oxygenated muriatic acid, is likewiſe ap- 
plicable to their immerſion in the ſulphuric acid; 
when either of theſe liquors is exhauſted, it may 
eaſily be drawn off, either by means of ſyphons 
or of a cock placed near the bottom. 

Fig. g.—SeCttion of a veſſel for immerſing 
piece-goods, to which a pair of hooks is afhxed to 
wring out the pieces in parts at a time, particu- 
larly if of conſiderable magnitude. 

A. uprights, which may be eaſily adapted to 
the two oppoſite ſides of the veſſel by means of 
the two clamps, B, which are fixed to the veſſel 
with a hinge on one fide and a ſtaple and pin on 
the other or by ſtaple and pin on each fide, if 

En intended 
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intended to be applied to other veſſels. The 5 
lower ends of theſe uprights are inſerted into 
holes in the floor or pavement of the workſhop. q 
The hook D is fixed and unmoveable. The hook 
'E is capable of revolving upon its ſhank, the 
cuter end of which is fixed by plates of iron and : 


{crews to the levers I. 


Ihe uſe of this aparatus for wringing is equal- } 
ly applicable to the bath of oxygenated muriatic | 
acid, or ſulphuric acid or lees, or the macera- 


tions, &c. 


Fig. 10. A tube of glaſs divided into ſeveral } 
equal parts called degrees, it is of uſe to aſcer- f 
tain the ſtrength of the oxygenated acid. This 
tube 1s eaſily made out of any cylindrical bottle ; 
or piece of tube, the lower end of which may be ö 
imply ſtopped with a cork. White glaſs is to 
preferred, and it is convenient that it ſhould be } 


about an inch in diameter. 


Fig. 11.—A ſmall meaſure of glaſs, tin, lead, or | 
pottery, which when full contains the quantity } 
of liquor neceſſary to form one of the degrees |} 


traced on ine external ſurface of the tube with 
a flint or the edge of a file. The trial is made 
by pouring one of theſe meaſures of the oxyge- 
nated muriatic acid intended to- be proved into 
the veſſel, fig. 10, and afterwards obſerving how 
man” 


* 
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many of the ſame veſſels filled with indigo blue, 
or tincture of cochineal, &c. prepared as direct- 
ed in Chapter IX XIV, it will diſcolour. From 
the reſult of the experiment, the liquor is judged 
to be more or leſs adapted to the bleaching 
proceſs. 
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"APPENDIX; 


OR, 


SUPPLEMENTARY CHAPTER. 


I. Nomenclature. 


Ar the end of the original work, the author 


has given a ſhort table of ſynonimous terms, to 
which the following is equivalent : 


Scientific Names, 


Marine or muriatic acid 


Oxygenated muriatic acid 


Nitric acid — 
Sulphuric acid — 
Ammoniac 


Carbonate of ammoniac 


 Alumine — 
Carbonate of potaſh 


| 


Names in the Market, or 
common Names. 


Spirit of ſalt. 


Dephlogiſticated marine 


acid of Scheele. 
Spirit of nitre; aqua 
fortis. 
Oil of vitriol. 
Spirit of ſal ammoniac 
with lime. 
Sal volatile. 


Pure clay. 


Pearl aſh (which is im- 


pure). 
Salt of tartar. 


Soda 


9 
133 
— 
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S-zentific Names. Names in the Marker, er 


common Names... 


Soda — Barilla. 


Carbonate of Soda — Salt of ſoda, 
Sulphate of potaſh — Vitriolated tartar, 

of ſoda | — Glauber's ſalt. 
—— of alumine — Alan... 
of iron — Copperas; green vitriol, 
of copper — Vitriol; blue vitriol. 
—— Of zinc — White vitriol, or cops 


peras. 
Acetite of copper | — YVerdigris, or diſtilled ver- 
digris (if in cryſtals), 
Common ſea ſalt 
The ruſt or calx of 2 
metal, 


Muriatc of ſoda 
Oxide 2 


[ 


2. Meaſures and IVei 1 5 


I have not been able to 3 the 1 of 
graduation of the areometer of Moſſy, which! i9 


mentioned in this work. It Is much to be re- 


gretted that all meaſures, and inſtruments for 


ſpecific gravity, are not reduced to the uſyal 


numbers of the tables in which that of water is 
taken as unity. 


Meaſures of Temperature, according to Renu 


ſcale, are reduced to that of Fahrenheit by this 


Rule: Multiply the degrees by 9; divide the pro- 
oe by 4, and to the quotient add 32, if the 
temperature 


a 5 
1 
1 
* 
2 
+4 
ny 
N 
* 
3 
* 
N. 
It 
Fa: 
= 
«x 
7 
W 19 
VC 
W 
YN 
4 


＋ 


ol. 


pe 


ver- 


5) 5 
f 3 


s of 
h 19 
| re- 
for 
fal 


er 18 


nur's 
this 
pro- 


" the 


ature | 


1 
75 
+; 
x 
5 
pe 
2 
— 
7 
ty 
=" 
TECH 
82 
$5 
cg 
6. 
5 
<4 
72 
KO 
Ly+ 
5 
3 
YR 
43 
7 
= 
3; 
Wo 
75 
Ro 
7 1 
£2 
Bs 
* 
1 
5 
* 4 5 
58 
> 
7 
1 . 
© 7575 
2 
72 
Fe 
2 
2 
5 
* 
1 
be 
& 


Appendix. 347 


3 


temperature be above the freezing water point; 


or otherwiſe, if below freezing, take the quo- 
tient from 32. The ſum or remainder will be 
the degree ſought. 

Meaſures of Length. The old French meaſures 
of length are uſed throughout this treatiſe. The 
Paris foot, compared with the Engliſh (Philo. 
Tranſ. 1768), is as 1.06575 to 1, which anſwers 
to ſomewhat more than 12 inches and three 
quarters Engliſh, The Paris ell (aune) being 
44. French inches, will therefore meaſure 46.89 
Engliſh inches, or rather more than 46 inches 
and ſeven eighths. Whence 5 Paris ells are 
very nearly equal to 63 Engliſh yards, the 
latter quantity being leſs than half an inch 
ſhorter. 

Meaſures of Capaci'y. The Paris pint is 2.017 
Engliſh wine pints, or a little more than a quart ; 
and the muid of wine 280 pints, or very nearly 
704 gallons. The ſeptier or chopine is half a 
pint. In corn meaſure of Paris, 3 buſhels make 
4 minot ; 2 minots, 1 mine; 2 mines, 1 fep- 
tier; and 12 ſeptiers, 1 muid. The muid is 
not quite 52 Wincheſter buſhels. 

Heights, The Paris pound is 7561 Engliſh 


grains, or one pound, one ounce, and 244 


grains avoirdupois. 
Money. The livre is commonly reckoned at 
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ten pence Engliſh, and is divided into 20 ſols, 
each conſiſting of 12 deniers “. 

With regard to the articles made uſe of, the 
oil of vitriol, or ſulphuric acid, may be rated 
at 65d per Ib.; falt, at 11 per Ib.; manga- 
neſe, about one penny per pound ; pearlaſh, 
6d. per Ib.; ſoap, 41. per cwt. ; coals and other 
fuel very different in price, according to the 
fituation of the manufactory. 


3. Obſervations on the Proceſs. 


The new method of bleaching, for which we 
are undoubtedly indebted to Berthollet, in his 
application of the oxygenated acid, firſt diſ- 
covered by Scheele, to this uſeful purpoſe, was 
very ſpeedily introduced into our manufactories 
at Glaſgow and Mancheſter, and has ſince been 
very generally adopted in Ireland, Germany, and 
France. Some of our bleachers in Ireland im- 
merſe one thouſand pieces daily. The obſtacles 
which at firſt impeded the progreſs of this new 


act aroſe from the prejudices of bleachers, their 


ignorance in chemiſtry, and the real difficulties 


* For the new weights, meaſures, and money of France, 


which, however, are not uſed in the foregoing treatife, ſee 
Nicholſon's Philo. Journal, I. 199. 
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of the proceſs “, the chief of which, as is very 
ſtrikingly ſhewn by our author, conſiſted in the 
intolerable exhalations of the oxygenated acid, 
which rendered it nearly impoſſible and highly 
dangerous for any workman to handle the goods 
during the immerſion, while it ſeemed no leſs 
impracticable to contrive a cloſe apparatus, in 
which the goods ſhould be expoſed through all 


their parte to an equal action of the bleaching 


liquor. Various contrivances were tried with 
little ſucceſs, till it was diſcovered that an ad- 
dition of alkali deprived the liquor of its pun- 
gent effluvia, but left it in poſſeſſion of its 
bleaching power. It ſeems to have been gene- 
rally thought that the only inconvenience of 
this addition was the expence of the Alkali; but 
Mr. Rupp F, in a late excellent memoir, has 
ſhewn that the uſual addition of one pound of 
pearlaſh to the liquor for every three pounds 
of ſulphuric acid in the mattras, renders the 
bleaching upon an average 15 per cent. leſs ef- 
fectual, which, with the coſt of the alkali, adds 
40 per cen“. to the colt of the unſaturated liquor. 


* Mr, Watt at Glaſgow, and Mr, Henry and Mr. Cooper 
at Mancheſter. were among the firſt by whole exertions this 
art was introduced. | | 

+ Mancheſter Memoirs, v. Part 1,; or Nicholſon's Jour- 
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The ſame ingenious chemiſt has propoſed a 
machine for the gradual and regular expoſure 
of the ſurface of piece-goods to the bleaching 
liquor in a cloſed veſſel. It conſiſts of two rol- 
lers, upon one of which the cotton is wound, 
and from which another roller draws it by 
means of a winch. During this action, the 
evolved face is expoſed to the liquor, and when 
all the cloth is thus wound off, it is ro!led back 
again upon the original cylinder, to which the 
handle is for that purpoſe ſhifted. It does not, 
| however, appear that the inventor has ever ufed 
his apparatus, and | very much fear that the 
piece would run endways upon the cylinders fo 

as to defeat the operation *. 

Mr. Rupp found the bleaching liquor to be 
always ſtrongeſt when the diſtillation was car- 
Tied on very flowly, and that this ſtrength 1s 
much increaſed by diluting the ſulphuric acid 
more than is uſually done. The following pro- 
portions afforded the ſtrongeſt liquor: three 
parts manganeſe, or more or leſs, according to 
its qualilv; eight parts common ſalt ; fix parts 
oil of vitriol; and twelve parts water. 

The author of the preſent treatile mentions 


* On Sh ſubjeF, which is the chief difficulty in cylinder 
printed, fee the Journal left quoted, I. 23. 
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lime as a ſubſtitute for alkali in the bleaching 
liquor, but without particularly inſiſting upon 
it as poſſeſſing ſuperior advantages. Our bleach- 
ers, however, doubtleſs from experience, at 
leaſt in point of cheapneſs, ſet a conſiderable 
value upon it. Mr. Turner, of Darnly, near 


_ Glaſgow, obtained a patent“ in January, 1798, 


for the ſole uſe of this earth in a ſtate of me- 
chanical ſuſpenſion in the bleaching liquor, and 
has even received premiums or rents from other 
bleachers for permiſſion to uſe his method. But 
I underſtand that the validity of this grant is 
likely to be conteſted, 


* See Repertory of Arts, ix. 303. 


THE END. 
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